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The Aircraft: McDonnell Navy Banshee 


The Engine: Westinghouse J-34 Jet 
Fuel Metering: Holley Turbine Control 
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We practice what 
we preach! 


FF” over twenty years, Goodyear has been the only 
company in our industry to maintain its own private 
ae fleet of aircraft in order to better serve its aviation clients. 


The planes shown below—maintained for the exclusive 
use of our Aviation Sales Engineers—fly the equivalent 
of eight times around the world every year! As a result, 

: we've been “Johnny on the spot” with our sales help and 
services—whenever and wherever Goodyear Aviation 
Products have been needed. 


It’s more than just a sales fancy on the part of our men— ' 
there’s proof that speaks for the results. 
Facts like: 
MORE AIRCRAFT LAND ON GOODYEAR TIRES, 
TUBES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 


Goodyear, Aviation Products Division, Akron 16, 
Ohio or Los Angeles 54, California. 
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this is CMH REX-FLEX 


flexible stainless steel hose 


While the need rarely arises, tying CMH 
REX-FLEX into a knot does illustrate the 
high degree of flexibility of this a//-metal 
corrugated stainless steel hose. And the 
same characteristics of stainless steel 
that make REX-FLEX so flexible also 
give it the ability to withstand extreme 
cycles of vibration. 

Light in weight . . . high in strength 

. and liquid and gas tight, REX-FLEX 
is the answer to critical aircraft applica- 


Win, 


tions where extreme flexibility must be 
combined with rugged durability. 

CMH REX-FLEX flexible metal hose 
products are made in a variety of forms 
that include ducting, flexible connectors, 
bellows and braided and _ unbraided 
hose types that include C.A.A. approved 
fireproof fuel and oil line hose as- 
semblies. 

For complete information, write today 
outlining your problem 


HICAGO MET ti 

Pa. 

191 

aa 1309 S$. Third Avenue * Maywood, Illinois * Plants at Maywood, Elgin and Rock Falls, Ill nes 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. Pa. 

Edito 


& at lee 
ONE DEPENDABLE SOURC Sut 


for every flexible metal hose requirement 


Convoluted and Corrugated Flexible Metal Hose in a Variety of Metals * Expansion Joints for Piping Systems 
Stainless Steel and Brass Bellows * Flexible Metal Conduit and Armor ¢ Assemblies of These Components 
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Cover—A bank of the Janke P4-DEE Fiberglas-lined 
units at the intake end of a test cell at the Caldwell, 
N. J., plant of the Propeller Division, Curtiss-Wright 
Corporation. 
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ELECTRUNITE 
TUBING 


Steps in production of Ryan-patented Ball-and-socket- 
joint Exhaust Assembly, fabricated from ELECTRU- 
NITE Stainless Steel Tubing by Ryan Aeronautical 
Company for the Douglas C-124 “Globemaster Il.” 


,.. lends itself very well to achieving 


Expanded on a punch press, swaged, bent to shape ... then 
unusual configurations...” 


subjected to hundreds of service hours at cherry-red exhaust 
temperatures and under severe vibration ... that’s the 
punishment dealt out to these stainless steel exhaust stacks 
on the Douglas C-124 “Globemaster II.” 


*,.. production is conducted with high 

degree of efficiency and low factor 

of waste...” 
High physical and metallurgical accuracy are two of many 
advantages Ryan gained by specifying Republic ELECTRU- 
NITE Tubing. Ryan metallurgists were assisted in their 
choice of the right ENDURO stainless steel alloy by Republic’s 
3-Dimension Metallurgical Service . . . a combination of 
field, laboratory, and mill metallurgical advice. 


ELECTRUNITE'’S uniform wall 
thickness allows sure, safe, con- 
trollable bending of the tube with- 
out wrinkling...” 


You can have the benefits of Republic’s 3-Dimension Metal- 
lurgical Service for your products... a letter or phone 
call will bring the Republic Field Metallurgist to you. 


,..uniform in diameter, strength, 
weight, workability and other 
characteristics...” 


REPUBLIC STEEL 
CORPORATION 


STEEL & TUBES DIVISION Ej Gi N 
224 EAST 131st STREET * CLEVELAND 8, OHIO A 3 2 
STAINLESS STEEL TUBING AND PIPE 
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ILA.S. News 


A Record of People and Events 
of Interest te Institute Members 


|.A.S. To Send Ninety 
Delegates to Third Anglo- 
American Aeronautical 
Conference 


Plans for Technical Sessions at Brighton Finalized; Some 
Interesting Social Events As Well As Visits to Various 
Plants Scheduled for Second Week. 


A’ IMPORTANT CHAPTER in the furtherance of Anglo-American understanding 
will be written by those aeronautical engineers and scientists who will partici- 
pate in the Third Joint R.Ae.S.-I.A.S. International Conference, which will begin 


its 2-week meeting with technical ses- 
sions from September 3 to 7 in 
Brighton, England. 


Ninety delegates of the Institute of 
the Aeronautical Sciences, 35 of whom 
will travel with their wives, will con 
verge on the maritime town of Brigh 
ton from all directions. A large group 
of them will fly in directly from Amer 
ica by either Pan American Airways 
or Trans World Airlines; a few more 
will utilize the facilities of the Military 
Air Transport Service. Others, show 
ing a preference for a few days of sea 
air at sea level, will sail from New 
York on transatlantic steamers. The 
remaining members of the American 
contingent will already be in Europe 
and will journey thence over the 
English Channel to Brighton. 


>» General Schedule—The entire pro- 
ceedings of the Third Anglo-American 
Conference will cover a 2-week period. 
The first week will be concerned with 
the presentation at the technical ses 
sions of ten British and ten American 
papers, as outlined in the April, 1951, 
issue of the AERONAUTICAL ENGINEER 
ING Review. During the second 
Week, the base of operations will be 
changed to London. From this point, 


visits to various firms and official 
establishments have been arranged 
for the edification of all concerned. 
On the intervening week end (Septem- 
ber 8 and 9), a tour of the nearby 
English countryside—Oxford, Cam- 
bridge, and Stratford—is on _ the 
agenda. 
> Other Events—Captain J. Lau- 
rence Pritchard and his staff at the 
Royal Aeronautical Society have gone 
to great efforts to ensure the ultimate 
success of this conference. As a re- 
sult, a highly interesting and varied 
calendar of social events has been 
formulated. To the American, per- 
haps the most intriguing one of all 
will be the reception and dance given 
by the Mayor and Mayoress of 
Brighton for the conference delegates 
and their wives. It will be held on 
Wednesday, September 5, in the Royal 
Pavilion, a fantastic structure of 
Oriental design, complete with domes, 
minarets, and pinnacles, which was 
built as a royal palace for King George 
IV, then Prince of Wales. 

In addition, two other social events 
of importance have already been 
arranged. One of these is the Con 


Major Frank B. Halford, President, Royal 
Aeronautical Society. 


ference Dinner, which will be held in 
the Grand Hotel on Friday, September 
7. The other one, the Wilbur Wright 
Lecture, takes place in London on the 
next Monday and will be followed by a 
reception at the Royal Aeronautical 
Society building. The Wilbur Wright 
Lecturer this year will be Arthur E. 
Raymond, Vice-President and Darec- 
tor—Engineering, Douglas Aircraft 
Company, Inc. On evenings, when no 
particular function has been scheduled, 
delegates will be free to attend the 
theaters of London and Brighton or 
the Festival of Britain. Special trains 
are to be added to the London-Brighton 
run, so that there will be no need to 
rush an evening toa hurried conclusion. 
>» Substitutions— Applications for ap- 
pointments as I.A.S. delegates to the 
Anglo-American Conference have been 
officially closed. However, there is 
always the possibility that one or more 
of the appointed delegates will be un- 
able to attend for personal reasons. 
In this event, it would become neces- 
sary to select one or more “‘substitute” 
delegates from a ‘‘waiting list.” 
Therefore, any I.A.S. member who is 
an American citizen and who would 
care to add his name to this waiting 
list please contact the Institute’s 
Secretary. 
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NEWS 


Helicopter Society News 


1951 A.H.S. Forum Whirls to Successful Conclusion 


HE SEVENTH ANNUAL Forum of 
7. American Helicopter Society 
which took place on April 26-29 in 
Washington, D.C., proved to be the 
most successful meeting yet under- 
taken. In previous years, these for- 
ums have been held in Philadelphia. 
This year, however, the District of 
Columbia was selected in order to 
expedite the attendance of military 
personnel stationed in and around the 
Nation’s Capitol. 

On April 26 and 27, technical ses 
sions on Theory and Design, Develop 
ment and Test, and Economics, as 
well as symposia on Commerical and 
Military Operations, convened at the 
Forum’s Headquarters in the Hotel 
Washington. The final 2 days brought 
the Seventh Annual Forum to a 
spectacular end with static displays 
and flight demonstrations of military 
and commercial helicopters. 

The overall attendance exceeded 
that of any previous year. Over 300 
industry members registered for the 
two-day technical sessions. Nearly 400 
diners were present at the Honors 
Night Banquet on April 26, and ap 
proximately 200 attended the Pioneers’ 
Dinner on the following evening. 
The helicopter demonstrations drew 
an estimated crowd of 12,000 persons. 

Bartram Kelley, Chief Helicopter 
Engineer, Bell Aircraft Corporation, 
as Forum Chairman was in charge of 
the arrangements for this year’s event. 
>» Honors Night Banquet—-The high 
point of the Seventh Annual Forum 
was the Honors Night Banquet at 
which The Honorable Dan A. Kimball, 
Under Secretary of the Navy, was the 
guest speaker. The outgoing A.H.S. 
President, Frank N. Piasecki, Chair- 
man of the Board, Piasecki Helicopter 


RANDOM SHOTS AT HONORS NIGHT 
BANQUET: Upper left—R. Allen Price 
(left), A.H.S. Vice-President for Great 
Lakes Region, presents Brig. Gen. Clayton 
C. Jerome, U.S.M.C., with A.H.S 
Honorary Fellowship for 1950. Upper 
righ— Bartram Kelley, 1951 A.H.S. Presi 
dent, gives his induction address. Center 
The Honorable Dan A. Kimball, Under 
Secretary of the Navy, who was the guest 
Speaker of the banquet, talks on the helicopter 
m Korea. Lower left—Col. Richard T. 
Kight, U.S.A.F., receives The Captain 
Wiliam J. Kossler Award from R. 
Allen Price. Lower right—Frank N 
Piasecki (left), outgoing A.H.S. President, 
presents The Dr. Alexander Klemin Award 
folgor I. Sikorsky. 


Corporation, was the Chairman of the 
banquet. Dinner music was _fur- 
nished by the U.S. Air Force Band 
under the leadership of Sgt. Lowell 
Smith. The dinner was held in the 
Hall of Nations Ballroom of the Hotel 
Washington. 

In his speech, Mr. Kimball praised 
the performances of the various heli- 
copters that are now making history 
in Korea and read letters from the 
Korean battlefront which gave ap- 
preciative testimony of the helicop- 
ters valuable service rendered in 
observation, reconnaissance, target 
spotting, supply, and evacuation of 
the wounded. The speaker foresaw 
an even greater expansion in the use of 
the rotary-wing aircraft, stating that 
it has ‘“‘become the jeep of the Korean 
war.” 

The Honors Night Banquet, as its 
name implies, was the scene of the pres- 
entation of certain honors. The So- 
ciety’s highest award, The Dr. Alexan- 
der Klemin Award, was presented to 
Igor I. Sikorsky, Engineering Man- 
ager, Sikorsky Aircraft Division of 
United Aircraft Corporation. The cita- 
tion read: ‘‘for notable achievement in 
the advancement of rotary-wing aero- 
nautics.”’ The Dr. Alexander Klemin 
Award was established in 1951 by Mr. 
Piasecki to honor the memory of the 
late eminent aeronautical engineer, 


educator, author, and pioneer in 
rotary-wing aircraft. Col. Richard 
T. Kight, U.S.A.F., Commanding 
Officer, Air Rescue Service, Military 
Air Transport Service, was the recipi- 
ent of The Captain William J. Kossler 
Award. The Kossler Award, estab- 
lished to honor the memory of the late 
U.S. Coast Guard aviator, aeronauti- 
cal engineer, and early advocate of 
helicopters for Coast Guard opera- 
tions, was presented to Colonel Kight 
“for greatest achievement in practical 
application or operation of rotary- 
wing aircraft, the value of which has 
been demonstrated in actual service 
during the preceding year.”” An Hon- 
orary Fellowship in the American 
Helicopter Society was extended to 
Brig. Gen. Clayton C. Jerome, 
U.S.M.C., Director of Aviation and 
Assistant Commandant of the Marine 
Corps for Air, in recognition of his 
“notable and meritorious service in 
the advancement of rotary-wing air- 
craft.”’ 

The A.H.S. banquet was concluded 
by the induction of the 1951-1952 slate 
of officers: Mr. Kelley succeeded Mr. 
Piasecki to the A.H.S. Presidency. 
Jean Ross Howard, Aircraft Indus- 
tries Association, and Monroe Brown, 
Piasecki Helicopter Corporation, were 
inducted as Secretary and Treasurer, 
respectively. The following persons 


FUN WITH THE PIONEERS: April 27 at 8:00 p.m. was the time and O’ Donnell's Farm 
in Forestville, Md., was the place of this year’s laugh-getting Pioneers’ Dinner. This picture 
of the head table was snapped during a more sedate period of the evening—before the Toast- 
master went to work. At the center of the head table is Paul Thomas, whose antics as the 
evening's Toastmaster had nearly all of the diners ‘rolling in the aisles.” 
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took office as Regional Vice-Presi- 
dents: for the Northeast, D. D. 
Viner, Sikorsky Aircraft 
United Aircraft Corporation; for the 
East, T. R. Pierpoint, Piasecki; 
the Great Lakes, R. Allen 
Parsons Corporation’s Aviation Divi 
sion and Stanley Aircraft Corporation ; 
for the South, Tom Wilson, Chief of 
Army Ordnance’s Rotary Wing Divi 
sion, Washington; for the Midwest, 
Charles R. Wood, McDonnell Air 
craft Corporation; and for the West 
Coast, Clarence Belinn, Los Angeles 
Airways. 

Bart Kelley, A.H.S. President, re- 
ceived his M.A. degree from Harvard 
University in 1934 and served for a 
time as a Mathematics Instructor at 
the Choate School and at Phillips 
Academy. He holds a private hel 
copter’s rating and has logged over 
135 hours. A native of Rosemont, 
Pa., he first came to Bell Aircraft in 
1941 as a Helicopter 
Engineer. 

Seated at the head table at the Hon 
Night Banquet were: R. Allen 
Price; Charles Kaman; Col. Richard 
T. Kight, U.S.A.F.; Brig. Gen. F. 
H. Lamson Scribner, aA... Vice 
Adm. E. S. Land, U.S.N. (Ret.); 
Hon. Beckworth, Congress- 
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for 
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Cargo Carrier Concern Joins 


I.A.S. 


& Western Airlines, Inc., 
has added its name to the evergrowing 
list of corporations that have taken up 
membership in the Institute of the 
Aeronautical Sciences. 
& Western, a_ registered 
irregular common carrier of international 
air freight between the United States, 
Europe, and the Middle East, 
incorporated in September, 1946, by a 
small group of founders, all of whom 
served as pilots and in various executive 
and staff capacities with the Air Trans 
port Command during World War II. 
Flight operations with DC-4 equip 


Seaboard 


Seaboard 


Was 


ment adapted to all-freight carriage 
were begun in May, 1947, and in the 
ensuing 47 months, through March, 


1951, the company carried approxi 
mately 27,000,000 ton-miles of freight 
and flew 8,500,000 revenue miles, involv 
ing nearly 1,600 ocean crossings. 
Seaboard’s equipment now includes 
seven DC-4 aircraft, each capable of lift 
ing more than 15,000 Ibs. of pay load over 
the critical North Atlantic leg. As a 
noncertificated air carrier, Seaboard has 
been required to maintain a flight pat- 
tern of “infrequency and irregularity” 
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man; Brig. Gen. Clayton C. Jerome, 
U.S.M.C.; Harve Gavlord; Clar 
ence Belinn; Rear Adm. C. M. Bolster, 
U.S.N.; Lt. Gen. M. H. Silverthorn, 
U.S.M.C Ivo Sikorsky Hon 
Robert Crosser, Congressman; Frank 
N. Piasecki; H Dan A. Kimball 
Bartram Kelle Maj. Gen. James 
Gavin, U.S.A \dm. Dewitt C 
Ramsey, U.S.N. (Ret Hon. J. F 


Flioberg, \s 


stant Secretary for 


Air; Fred M. Glass Lt. Gen 
Franklin A. Har S.M.C.; D. W. 
Nyrop; Hon. ¢ Hinshaw, Con 
gressman Maj. Gen. D. L. Putt, 
USAF: 8 Vhelan; Dr. Hugh 
L. Dryden Gen. Floyd L. 
Parks, U.S ybert S. Burgess, 
Post Office ind S. Paul Johnston, 


I.A.S. Direct 

> Helicopter Exhibitions— Fifteen 
helicopters f1 military 
“polka dotted skies over Wash 
ington, D.C n April 28-29 in what 
was 
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formations of 
ever to fly 


one of the gest 
rotary-wing ail 
an America! Phe helicopters 
flew at an altitude of 500 ft 
Hains Point to Silver Springs, 
Md., west to Bethesda, Md., south to 


Georgetown, 1).¢ nd back to Hains 
Point. After lic the 


over 


Irom 


inspection, 
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Seaboard’s business 
rcraft loads of cattle 
and ship parts up 


substantial 
has included 
aircraft, aut 
to 7.25 tor 


horses; heli 


ngle shipments; race 


small aircraft; and 


motor vehicl Early in its operations, 
it set a west und North Atlantic 
freight recor 84 lbs. and an east 
bound record 539 Ibs. 


In two nati lergencies, Seaboard 


is recorded been the first car 


rier to suppl gistic airlift to the 
Military Air nsport Service under 
contract to t U.S. Air Force The 


first was on tl ision of the Russian 
blockade of Berlin in 1948, during the 
first 6 montl vhich Seaboard made 
106 North freight flights with 
engines and il parts for aircraft 
flying the nkfurt-Berlin shuttle 
with the Communist 
Korea when Seaboard 
in Japan 5 days after 
yps landed in Korea; 


The second 
invasion of Sout] 
landed an airplane 
the first U.S 


REVIE 


sULY, 1933 
craft took off for the Anacostia Naval 
Air Station where they wer put 
through their paces by top pilots from 
the Marine Corps, Navy Coast 
Guard, Army, and Air For Helj 


copters directly from Bell, Piaseckj 
and Sikorsky also demonstrat } 


potentialities. 

rhe flight program was under the 
supervision of Brig. Gen. F. H 
son-Scribner, U.S.M.C., with the as 
sistance of other military personnel 


Lt. Comdr. William Bryson, Public 
Information Officer of the Navy's 
Bureau of Aeronautics, in cooperation 


with officers from the other services. 
handled the publicity arrangements 
Lt. Comdr. Wayne Pomfrey, P.1.0. at 
Anacostia, arranged for the handling 
of the crowds attending and the 
copters participating in the exhibition 
of flying. 

rhrough the generous cooperation 
of the helicopter manufacturers 


heli 


mili 


tary services, and A.H.S. and I.AS 
Officers, Forum Committee members, 
and the general membership, the 
Seventh Annual Forum will not soon 


but it is destined 


be forgotten, 1 t 
linger on in the minds of those persons 
who were privileged to hear and see the 
latest trends and developments 
helicopter industry. 


Cws 


through 1951, 

crossings of the Pacific were mad 
more than 4,250,000 Ibs. of war materiel 
and personnel. 


February, 


|.A.S. Student Branches Hold 

Second Annual Southeastern 
Regional Meeting 

The Florida Student 
Branch of the Institute of the A 

tical 


University of 


Sciences in cooperau 


Florida’s Department of Aer 
Engineering were hosts on April 
14 to those 80 persons who attended the 


Second Annual Southeastern Region 
Meeting of the I.A.S. Student Branches 


Five Southeastern institutions were 
represented there—viz., Georgia Inst 
tute of Technology, Universit f Ala- 


bama (who was last year’s host), Lou 
siana State University, Mississippi State 
College, and Alabama Polytechnic Insti 
tute. 

There were three technical sessions 


during the two-day meet. 


the first of these three sessions on [*ri 
morning, April 13, was Costa Francisco 


University of Florida’s I.A.S. Student 


Branch Chairman. Six student 


were presented on this occasiot 
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included: * litanium and Its Use in the 
Aireraft Industry,”” by a University of 
Alabama student; ‘‘Efficiency Possibili 
ties of the Turboprop Engine,” by 
Charles Carter, Georgia Tech; ‘An 
Investigation of Anomalous Aileron 
Behavior,’ by Fred Obarr, Mississippi 
State; ‘‘International Agreements on 
Air Transportation,’’ by Frank E. Rooks, 
Alabama Polytechnic; ‘Effects of Vary 
ing Plate Temperature on the Boundary- 
Layer Velocity Distribution,” by a 
University of Alabama student; and 
“Ram-Jet Engines,” by Perry Stern, 
Louisiana State. 

The Friday afternoon session was be 
gun by a luncheon at which R. A. 
Thompson, Head Professor of Aeronau 
tical Engineering, University of Florida, 
was the master of ceremonies. Grover 
Loening, noted N.A.C.A. Aircraft Con- 
sultant, who gave an address on the 
“Development of Air Transport,” 
pointed out that things may not be as 
impossible as they appear and that one 
should continually re-examine old ideas 
to see if they are adaptable to new de- 
velopments. Citing that it took about 
10 years to overcome the resistance to 
monoplane construction, wheel brakes, 
and variable pitch propellers, Mr. Loen- 
ing emphasized that aviation has de- 
veloped so rapidly that we must always 
keep one jump ahead. He discussed 
further the possibilities of development 
in the fields of crash protection, gust 
alleviation, convertaplanes, and induced 
air flow by use of jet engines and 
pointed out that, in aviation, speed 
always pays off. 

Mr. Loening’s excellent contribution 
to the overall success of the Second 
Annual Southeastern Regional Meeting 
was followed by two faculty papers pre- 
sented by Dr. August Raspet, Research 
Associate, Mississippi State, and by 
Prof. Hurlbut W. S. LaVier, Daniel 
Guggenheim School of Aeronautics, 
Georgia Tech. These papers were re- 
spectively entitled ‘‘Influence of Sys- 
tematic Variations on the Drag Polar of 
the Sail Plane RJ-5" and ‘“‘Georgia Tech 
Water Table As a Supersonic Flow 
Analogue.’’ Ross D. Reitz was chair- 
man of this part. 

On Friday evening, under the leader 
ship of Blake W. Lambert, a banquet 
was held at the Gainsville Golf and 
Country Club. N. H. Bullard, assisted 
by Mr. Dillon, gave a lecture and an 
accompanying film on the Long Range 
Proving Ground at Banana River, Fla 
The final address of the evening was 
given by Capt. Gail Halvorsen, a Uni 
versity of Florida senior, who discussed 
the Berlin Airlift and presented a film 
on the Airlift taken during his assign 
ment there. 

James R. Carter led the morning ses- 
sion on Saturday, April 14. Prof. W.G. 
Sherling, Alabama Polytechnic, pre- 
sented a faculty paper on ‘‘Plasticity for 


Grover Loening Speaker at Student Conference: Shown in the foyer of the University of 
Florida’s Student Service Center are: Prof. R. A. Thompson, Head, Aeronautical Engineer- 
ing Department, University of Florida; Grover Loening, Luncheon Speaker; Costa Francisco 
I.A.S. Student Branch Chairman, University of Florida; 
nautical Engineering Department, University of Florida. 
given on the first day of the Second Annual Southeastern Regional Meeting of the I.A.S 
Student Branches. 


the Aeronautical Engineers’; Prof. 
Joseph J. Cornish, Mississippi State, 
gave another on ‘‘The Electronic Stetho- 
scope, a New Instrument for Turbulence 
Studies”; Mr. Dillon, of the Joint Long 
Range Proving Ground, discussed ‘‘Job 
Opportunities.” 

During the business meeting that con- 
cluded the technical sessions, it was 
decided that the host for the next con- 
ference in 1952 would be Georgia Instt- 
tute of Technology. Costa 
presided. 


Francisco 


Office of Aiir Research Lets 
Oil-Film Contract 


Dr. Burt L. Newkirk, A.F.I.A.S., and 
Rensselaer Polytechnic Institute have 
been awarded a $24,560 contract for a 
2-year study of instability in oil films on 
journal bearings. Associated with Dr. 
Newkirk in this project is John F. Lewis, 
I A.S Student Member. 

Being constructed by Dr. Newkirk 
and Mr. Lewis is a solidly based con- 
crete pier in the basement of the Winslow 
building as a mount for a 4-ft. shaft that 
will turn the various types of bearings 
to be studied. Oils at varying tempera- 
ture and viscosity levels will be used in 
the bearings; vibration readings will be 
taken from the shaft ends. 

Dr. Newkirk first became interested 
in machine vibrations arising from the 
instability of oil films in bearings in 1925 
while he was working with an experi- 


V. G. Polovkas, Instructor, Aero- 


The occasion was the luncheon 


mental group in the General Electric 
Company laboratories in Schenectady. 
This present research project is believed 
to be the first effort to correlate oil-film 
whirl closely with the hydrodynamic 
theory of lubrication. 

Dr. Newkirk is Professor Emeritus of 
Vibration Theory and Practice in aero- 
nautical engineering at Rensselaer. Mr. 
Lewis is an R.P.I. Graduate Student in 
aeronautical engineering. 


Case Institute Expands 
Engineering Program 


Case Institute of Technology an- 
nounces the expansion of its graduate 
curriculum in the aeronautical engineer- 
ing field. Accordingly, a Ph.D. degree 
anda Master’s degree are being offered in 
aerodynamics and aircraft propulsion. 

Courses comprising an aeronautical 
major include sequences in compressible 
and incompressible flow theory, viscous 
flow theory, jet propulsion, and compres- 
sor and turbine work. In addition to 
courses in advanced mathematics and 
physics, newer offerings are available in 
servomechanisms and control. 

The completeness of this program at 
Case is made possible through the co- 
operation of N.A.C.A.’s Lewis Flight 
Propulsion Laboratory in Cleveland. 
Several’ Case courses are instructed by 
N.A.C.A. research scientists who are 
specialists in their given fields. 


(Continued on page 35) 
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i | ionaeap HAS BEEN THOROUGH COVERAGE of the sub 
ject of air power, including books by people fat 
more erudite than 1; much has also been said about tech 
nical progress as it affects air power. However, the com 
bination of these things with the current world crisis and 
their relation to it have not been discussed to any great 
extent. These are the subjects on which I shall offer a 
few thoughts. 

“This so-called world crisis will probably be with us 
so long that it will become almost a permanent condi 
tion. All indications are that we should accept the 
situation, accustom ourselves to it, and settle down to 
long-range plans, policies, and programs on that basis 
The need for technical progress in everything connected 
with aviation has been sharpened by the crisis. Whether 
the world situation continues to be ‘cold war,’ whether 
the Korean war spreads, or even if the ‘shooting war 
subsides for a time, this nation must not relax its all-out 
determination to win this international contest for 
qualitative superiority in the air! 


Technical Progress and 


“We fought the last war with aircraft whose basic de- 
signs had been completed and whose development had 
begun before we entered the war. This was not the case 
in many other fields of war material (developed under 
Office of Scientific Research and Development sponsor- 
ship). In these other fields, new weapons, which were 
developed and put into service after we entered the war, 
affected its outcome decisively. One of the great lessons 
of that war was the significance of new weapons, but 
the record of aviation was unsatisfactory in this re- 
spect. We must be ready to do better the next time, 
and we should be examining the past and planning the 
future with that in mind. 


“We should have had gas turbines (turbojets es- 
pecially) in airplanes and in service during that war. 
The Germans did it, though in insufficient numbers 
and too late because of the gross mistakes of their dic- 
tator in his direction of development and because of his 
short-sighted allocations of technical effort. 
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uest Editorial 


by 


Rear Adm. Richardton, U.8.N. (het.)* 


President, I.A.S. 


Air Power in the World Crisis’ 


“Nevertheless, the Germans were ahead of us in 
supersonic aircraft and guided missiles (and their power 
plants) at the end of World War II. 
good headway toward overcoming that handicap, and 


We have made 


today we are probably at least abreast of anyone in the 


world. However, the presence of many German scien- 


tists and aeronautical engineers in Russia ever since 


* Director of Research and Development, Fairchild Engine 
and Airplane Corporation. 

+ An address delivered before the I.A.S. Los Angeles Section, 
April 19, 1951. 


The photo on the opposite page shows Admiral Richardson with 
leading West Coast figures just before presentation of the lecture. 
Reading from left to right are: F. A. Cleveland, Los Angeles 
Section Chairman and Research Group Engineer, Preliminary 
Design Division, Lockheed Aircraft Corporation; J. H. Kindel- 
berger, |.A.S. Past-President and Chairman of the Board, North 
American Aviation, Inc.; J. K. Northrop, |.A.S. Past-President 
and President, Northrop Aijircraft, Inc.; Admiral Richardson; 
E. C. Wells, an 1.A.S. Vice-President and Vice-President—Engi- 
neering, Boeing Airplane Company; and C. B. Millikan, Director, 

uggenheim Aeronautical Laboratory, California Institute of 
Technology. Photograph by Lawrence Weisman 


early 1945 may mean that the Russians are ahead of us 
now, in some ways. Surely they are making strenuous 
We must be exceptionally careful, 


for this reason, not to let our rate of technical progress 


efforts to excel us. 


decrease. 

“Our aeronautical programs in the last war were 
governed by a policy that approved only those things 
that would ‘win this war.’ Development and even 
research were not permitted on aeronautical projects 
that the high military authorities thought could not be 
completed in time to help win it. I believe this attitude 
and policy accounted for many missed opportunities 
for technical advancement and were largely responsible 
for the dearth of advanced scientific work in aeronau- 
tics during the war years. 

‘We must avoid that forced technical slow-down and 
standardizing or ‘freezing’ of designs which would be the 
result of a policy of limiting our efforts to those things 
believed to be far enough advanced to ‘win this war.” 
This philosophy, in our present situation, would mean 
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contenting ourselves with those things good enough 
to tide us over this crisis and good enough for a war 
if it comes within that ephemeral unit of time—‘the 
foreseeable future.’ We should not freeze types in the 
interest of quantity production under conditions of this 
‘crisis.. ‘Freezing’ of models of anything being pro- 
duced in the United States is almost an automatic habit, 
but it would be a bad mistake to do so now with our 
airplanes. It is axiomatic that, in aerial warfare, the 
factor of quality is relatively more decisive than the 
factor of quantity. 

“During the years 1942-1945, the N.A.C.A. was re- 
quired, by the urgency of quantity programs, to con 
centrate its efforts on the improvement of aircraft and 
engines Fundamental 
research was almost abandoned. 


for production. aeronautical 
This was justified, 
because our total facilities and man power for aeronau- 
tical development were seriously inadequate, and there 
seemed to be no alternative except to push research out 
of the picture in favor of solving urgent week-by-week 
problems. It was a technical hand-to-mouth existence 
N.A.C.A.'s effort 
was about 10 per cent research and 90 per cent spe 
cific development 


(or wind tunnel to assembly floor). 


the latter meaning mostly trouble- 
for four years. No doubt it had to be done 
to meet the demands of the war program, but it prac- 
tically stopped the acquisition of new fundamental 
knowledge in aeronautical science. At the end of the 
war, we had no reservoir of such knowledge derived 
from research, and we had fallen behind in our solutions 
of the new and pressing scientific problems of high 
speed, high-altitude flight. 

“Immediately after the war, the N.A.C.A. vigorously 
advocated resumption of basic research and the freeing 
of its facilities from the accumulated backlog of devel- 
opment and improvement projects. With the cooper 
ation of the Air Force and Navy, the N.A.C.A. pro 
grams were soon cleared by canceling the residue of such 
items, and the laboratories resumed their normal re 
search functions rapidly and efficiently. The progress 
made by the N.A.C.A. in the last five years is, I think, 
truly remarkable. 


shooting 


Its staff and laboratories are work 
ing with real effectiveness, performing a great service 
to the nation. 

“The best authorities tell us we are facing a world 
crisis of long duration. Good judgment, then, dictates 
that our plans and policies must ensure technical prog- 
ress such that the boundaries of knowledge gained 
from basic research will be kept always at a proper dis 
tance beyond the scope of current development and ap 
plied research and a good distance beyond the reach of 
any potential enemy. 

“If we let technical progress lag during the forth 
coming years of this crisis (How many years? Ten, as 
General Marshall thinks?), we are sure to fall far behind 
our probable enemies, for we cannot count on their being 
as mistaken in their development objectives as were the 
Nazis. 

“The research successes thus far realized in the field 
of transonic aerodynamics strongly emphasize the need 
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for continued intensive work to solve the many de- 
tailed problems that have been brought to light. These 
problems demand further experimental research in order 
that we may soon develop airplanes of all sizes for 
efficient operation through the transonic speed range, 
This is another example of the urgent necessity = 
progress and for policies that will promote prompt ap- 
plication of research results. 

“Aeronautical development and general technical 
progress in aviation can move ahead only as they follow 
fundamental aeronautical research. Research must be 
continuous, but development should go ahead on a 
This will keep us ready 
at any time for production of the most modern service 


step-by-step ‘project’ basis. 


aircraft if a large-scale war program be suddenly thrust 
upon this nation, as leader and supporter of the free 
world. 

“The fact that the only American airplanes that got 
into combat in World War II were those that were 
under development at the beginning of the war has 
been emphasized repeatedly by the services and by our 
industry. We thus have convinced ourselves, the 
Government, and, to a large extent, the public that a 
long time is needed to develop new airplanes and put 
them into production (4 to 7 years). We originally 
emphasized this condition chiefly in order to stimulate 
longer-range experimental programs and to awaken 
interest in planning further ahead for the orderly im- 
This 


effort has been successful, and there is general realiza- 


provement of mulitary airplanes as a_ whole. 


tion today that there are certain time requirements in 
herent in the whole procedure, from study phase to pro 
duction delivery. However, let us never become rec- 
onciled to such slow progress as existed just prior to 
World War II. The total time requirements should be 
reduced, and they can be! 

“The well-known and universally approved National 
Aeronautical Research Policy of March, 1946, assigned 
research to the N.A.C.A., development to the industry, 
and testing and evaluation to the Armed Forces. There 
is general agreement that we should keep these assign- 
ments intact, as far as it is reasonable to do so. How- 
ever, we already see evidences of a resumption of the 
old practice of using N.A.C.A. research facilities for 
specific developments and for trouble-shooting to solve 
problems arising in the current expansion. This should 
not be allowed to grow into regular procedure! We 
must not undermine the research foundation on which 
our future technical progress will be built. This is es- 
pecially important now, when we in the United States 
are practically ‘on our own’ in the research field and 
when we are facing an indefinite period of international 
tension. We have assumed global responsibilities that 
require us to assume technical leadership as well. 

“The Air Force has begun the great Arnold Engi 
neering Development Center, and we hope this will be 
pushed to early completion and operation. It un- 
doubtedly will be operated with industry counsel and 
assistance, and we understand that it will be used to 
supplement industry's development work, not to sup 
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plant it. Costly facilities of the kind being planned 
for this establishment are beyond the financial reach 
of industry. Primarily they are needed for testing and 
evaluation, but large scale developmental projects 
naturally will be included among their continuing ac- 
tivities to help industry in its mission. 

“Our guided missiles programs should lead the world 
We beat the Ger- 
mainly in overwhelming quan- 
tities of standardized aircraft. 


in the race for new developments. 
mans in certain things 
The Germans beat us in 
guided missiles and in readiness of jet-propelled fighters, 
although these came ‘too little and too late.’ If they 
had come two years earlier—and in the quantities then 
the war might have ended differently, or at 
least it would have dragged on much longer, while we 
changed our concept of what would win it! 


possible 


“T believe we are not nearly as far along the develop- 
This 


seems to be due to a variety of causes, some already 


ment road in guided missiles as we should be. 


cured but others still persisting: controversies over 
cognizance and prerogatives, aggravated by some pro- 
fessional jealousies; too much money spent on calcula- 
tions and studies and not enough on hardware and 
flight testing; shortage of test facilities; lack of suffi- 
cient scientific and engineering personnel in the Armed 
Services able to judge the merits of competing programs; 
and too theoretical an effort and too little practical 
work in the two years after the war. 

“T think it is fair to say that overcoordination and 
control have hindered progress, too. A certain amount 
of competition in solving technical problems is con- 
structive and generally expedites progress. In our 
guided missile programs of the past three years, too 
much emphasis has been placed on avoiding so-called 
‘duplication. Allegations of widespread duplication 
have been made too often and too loosely by people who 
did not have that intimate knowledge of the subject 
which is essential before one can tell whether there 
really is unnecessary duplication. There is always the 
danger that overemphasis on coordination and control 
will cause the Armed Services to be satisfied with minor 
improvements and a slow rate of progress rather than 
the rapid attainment of major advances which 1s pos- 
sible by the intelligent use of ‘the parallel approach’ to 
abstruse 


problems. Regimentation is bad for tech- 


nical progress in new and unconventional fields. 
“Electronics research and development now seem 
to be the most important need in the guided missile 
field. Most 
other factors affecting guided missiles, whereby they 


Guidance is the heart of our problem. 


are similar to supersonic airplanes 
dynamic 


for example, aero- 
(or ‘aeroballistic’) characteristics, stability 
and control, propulsion, structures, and aero-elastics 

are, or can be, as well developed for the missile as for 
the airplane. But guidance is another matter, espe- 
cially for long-range offensive missiles and for high- 


altitude missiles. In the 


target-seeking defensive 
guidance field, more emphasis on progress is truly 


needed. 
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‘General Vandenberg said recently: ‘We must still 
rely principally on men going up in machines to meet 
the enemy in direct combat.’ We shall have to ac- 
cept this situation until guidance of pilotless missiles is 
much further developed than at present. 

“One major problem in the propulsion field, on which 
research and development progress must be speeded 
up, is that of materials for aircraft gas turbines. The 
announced production goal of 18,000 jet engines per 
month raises serious questions of material availability. 
We have an entirely new set of problems, because the 
enormous requirements for critical and strategic metals 

-cobalt, columbium, chromium and others—far ex- 
ceed the obtainable supply. Research must find mate- 
rials that will enable us to make substitutions without 
sacrifices in quality and performance. Delay in solving 
this dilemma could cause a serious bottleneck in the 
aircraft program. 

“Tt is well known that jet engines suffer from high 
rates of fuel consumption. Good work has been done 
and is being done to improve this condition, and this 
progress must be accelerated by all possible methods. 
General Vandenberg says: ‘Combat radius is the key 
to the advantage we hold in the air.’ Holding this 
advantage for the near future will be chiefly dependent 
on finding ways to operate jet engines on less fuel per 
pound of thrust per minute. 

“Radius (or range) so great as to be virtually un- 
limited will be a characteristic of nuclear-propelled air- 
The 
principal problems involved in this method of airplane 
propulsion have been delineated, and approaches to 


planes, when these reach the operating phase. 


solutions for many of these problems have been sug- 
gested. Solutions of the remaining problems now ap- 
pear feasible, though, of course, extensive development 
The achieve- 
ment of nuclear-powered flight ahead of any other na- 
tion is clearly an objective that we must gain. 


and experimentation will be required. 


“True security consists of being as far as possible 
ahead of any potential enemy or any unfriendly com- 
petitor. We must rely on continuous technical progress 
to keep us well ahead. As Dr. Jerome Hunsaker says: 
‘The qualitative superiority of our air weapons is de- 
pendent on the degree to which we exploit scientific 
and technological talent.’ 

“To quote General Vandenberg once more: ‘Air 
power alone does not guarantee America’s security, but 
I believe it best exploits the nation’s greatest asset— 
our technological skill.’ 

“Scientific skills and knowledge have become one of 
The accumu- 
lation of scientific knowledge in the aeronautical field 
is probably the most vital resource, and on it depends 


our most important national resources. 


technical progress in the last analysis. 

“Scientific and engineering brains must be kept at 
As Dr. 
Vannevar Bush said of development programs under his 


work on research, development, and design. 
direction during the last war: ‘We managed to main- 
tain our staffs (of scientists and engineers) during the 


( Continued on page 22) 
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General Aspects of 


Cabin Pressurization 


R. W. RUMMEL* 
Trans World Airlines, Inc. 


N THE SHORT SPAN OF 10 YEARS since T.W.A. placed 
I its first pressurized commercial airplanes in service, 
pressurization has become not only an accepted stand- 
ard of design but also a basic requirement for both the 
air transport industry and the military services. In 
this 10-year period, we, in the Industry, have learned 
much of cabin pressurization, and, since the next step 
forward to the jet- or turbine-powered transports will 
impose much more stringent design requirements, it is 
well that we review our past experience and re 
affirm design precepts and goals. I shall not attempt 
to discuss the myriad details of pressurization design 
However, since T.W.A. has been a leader in the oper 
ation of pressurized transports, I should like to review 
our past and present experience and, also, based on this 
experience, what we in T.W.A. will require for future 
aircraft. Before going further with this discussion, we 
should first restate the basic aims and goals for pres- 
surized aircraft and determine how far along the road 
we have come and how much farther we have to go be 
fore reaching the ideal goal. In this regard, the basic 
pressurization requirements for transport airplanes con- 
sist of four major points, These are: 

(1) Uppermost, we must design to achieve comforti- 
zation with an atmospheric environment equivalent to 
normal ground levels. In this connection, we mean the 
cabin must be kept as nearly as possible to sea-level con- 
ditions and that pressure fluctuations cannot be toler 
ated. Otherwise, people with marginal aerated ear con 
ditions will still find flying uncomfortable. Further- 
more, the pressurization system must include air-con 
ditioning provisions and adequate circulating airflows. 

Presented at the Air Transport Session, Nineteenth Annual 
Meeting, I.A.S., New York, January 29th-February 1, 1951 

* Chief Engineer. 
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Boeing 307 Stratoliner. 


(2) Pressurization systems must be designed to pro- 
vide this comfort level at the optimum operating alti- 
tude of the aircraft. 

(3) Pressurization systems must be designed to pro- 
vide this same comfort level but, at the same time, en- 
able transport aircraft to operate over weather con- 
ditions, thereby assuring greater schedule reliability. 

(4) Finally, and certainly not least, none of the fore- 
going design concepts can be achieved at the expense of 
compromising safety. Airplane structures, windows, 
and doors must be designed to be fail-proof against 
explosive decompression. 

Now, let us look at what we have accomplished and 
what remains to be done in the field of pressurization 
The first pressurized transport was the B-307 or Strato- 
liner (see Fig. 1), which was placed in commercial oper- 
ation by T.W.A. in May, 1940, following a 3-year de- 
velopment. Mechanical compressors produced by the 
General Electric Company and engine driven by exten- 
sion shafts were installed in Nos. 1 and 4 nacelles. The 
design pressure differential was an 8,000-ft. cabin alti- 
tude at a 15,000-ft. airplane altitude. Structurally, the 
fuselage design was of conventional barrel shape and 
was equipped with inward opening doors which allevi- 
ated the door-sealing problem. Initially, the B-307 
was equipped with an automatic pressure control sys- 
tem, although this was later discarded in favor of a 
manual system because of maintenance and operational 
difficulties. Difficulties were also encountered with the 
drive shaft and supercharger itself, but, in retrospect, 
this is not too surprising considering the then existing 
state of development. This airplane remained in 
T.W.A,. service until the past summer season, during 
which the fleet was retired from service because of eco- 
nomic obsolescence in our particular situation. 

During the war years the airplanes were operated 
unpressurized, and, upon their return to T.W.A., pres- 
surization equipment was not reinstalled because of ma- 
terial shortages. In lieu of pressurization, a hot-wall- 
heating system and a new ventilating system were de- 
signed by T.W.A. involving the development of a ‘‘pack- 
age’ heating and blower system that could be ex- 
changed in the aircraft in an elapsed time of 20 min 
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As far as is known, this was the first hot-wall-heating 
system placed in commercial operation, and it was most 
successful and well received by the public from the 
comfort point of view. 

Following the B-307, the Model 049 Constellation 
was the next pressurized aircraft operated by T.W.A. 
(see Fig. 2). Design and development criteria were 
laid down during the summer of 1939. Because of the 
wartime delay, these aircraft were not placed in com- 
mercial operation until the fall of 1945. For the Con- 
stellation, the pressurization system general design is 
similar to the Stratoliner, in that cabin pressure is sup- 
plied by two remotely driven mechanical superchargers 
mounted in Zone 3 of Nos. 1 and 4 nacelles. Cabin 
pressure differentials had improved over the Boeing 
with an 8,000-ft. cabin pressure being supplied at a 
20,000-ft. airplane altitude. Also, all doors are inward 
opening. These aircraft were initially equipped with an 
automatic pressure control system, but, asin the Strato- 
liner case, this system was later replaced by T.W.A. 
with a manual pressure control system, again because 
of maintenance and operational difficulties experienced 
with the automatic system. One of the chronic diffi- 
culties experienced was wide, unexpected variations in 
cabin pressure which caused some annoyance and occa- 
sionally discomfort to the passengers. Later series of 
Constellation aircraft do have automatic controls that 
provide an improved comfort level, but controls must 
be designed to hold pressure fluctuations to even closer 
tolerances. Considerable mechanical difficulty was ex- 
perienced with the drive shafts which re-emphasized the 
need for, and prompted the installation of, oil tempera- 
ture and bearing warning signal devices, as well as nu- 


merous mechanical improvements. The supercharger 
units were developed further as experience was ob- 
tained, gradually resulting in allowable increased over- 
haul periods and reduction in operating costs. 

Both the Boeing 307 and early Constellation experi- 
ence confirmed the need for cabin cooling systems in 
pressurized passenger-carrying aircraft. The Constel- 
lation was initially engineered with a mechanical-type 
refrigerating system, but this development was stopped 
during the early war years. Modifications to these 
aircraft to provide cooling would be extensive and ex- 
pensive and, to be most effective, would involve changes 
to the heat exchangers, engine drive pads, compressors, 
wing ducting, and cabin distribution system, as well as 
installation of the cooling equipment. Consequently, 
the 049 aircraft does not have refrigeration, although in- 
stallation of it is under consideration. 

Development of the air-cycle system of refrigeration 
during the war years permitted a lightweight (but 
power-consuming) system to be evolved for the postwar 
series of Constellation airplanes. This system, perform- 
ance-wise, has been reasonable as long as the engine- 
driven superchargers are operating at near maximum 
output. Practical engine r.p.m. limitations during taxi- 
ing periods and during periods of protracted holding on 
a hot day on the runway can limit cooling performance 
with the air-cycle system. The variable speed drive 
aids in this but does not seem to offer a complete solu- 
tion since cooling is still marginal. 

Also needed and long sought after was the mechanical 
supercharger disconnect to permit decommissioning a 
malfunctioning supercharger without requiring feather- 
ing. Such a unit is now in use and, although suffering 
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The Martin 4-0-4 


some “growing pains,’ seems generally to be satis 
factory. 

During the war, T.W.A. and other air lines undertook 
many engineering investigations and, in some cases, ac 
tual developments to aid in the preparation of design 
and performance specifications for the postwar trans 
ports. In our case, investigations concerned, for ex 


ample: electrically driven variable-speed super 
chargers; cabin compressors driven by small internal 
combustion engines mounted aft of the pressure bulk- 
head, using exhausted cabin air for a supercharged 
combustion 


air source; hydraulically driven 


and directly driven engine-mounted units. 


units 
The elec 
trically driven system was’abandoned because of weight, 
and the auxiliary-engine-driven unit was dropped be 
cause of lack of a suitable engine and lack of a suitable 
airplane in which to install such a device, since it was 
also planned to use the auxiliary engines for electrical 
power. Hydraulically driven units are now practical 
and are in operation on some types of aircraft, although 
notin T.W.A. service. With its relative simplicity and 
lack of an extension drive shaft, the engine-mounted 
supercharger, such as is currently planned for the 
Martin 4-0-4 airplane (see Fig. 3) and which as a general 
type has already been installed in some Convair-Liners, 
is believed to offer considerable promise in the direction 
of reduced operating costs. To supply better cooling 
during taxiing and holding periods at the end of the 
runway, the AiResearch unit to be installed in the 
Martin 4-0-4 will be equipped with a gearshift type 
mechanism, which will permit optimum cooling output 
atlowenginer.p.m. This results in higher drive torque 
requirements than the nongearshift arrangement and 
requires some modification and strengthening of the 
engine drive mechanism. (A similar shifting arrangé 

ment is also employed on later Constellation-type air 

craft, but in some cases full refrigeration cannot be 
realized during extended ground operation because the 
engine drive pads have not been reinforced to withstand 
the refrigeration torque requirements.) Cabin altitude 
is maintained automatically at the selected level, and 
manual override equipment is also provided. It is 
anticipated, and we hope experience will substantiate, 
that elimination of the extension shaft is a step forward. 
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From a dollars and cents standpoint, pressurization 
has been a costly venture, although not without some 
tangible rewards. For example, our Constellation 
compressors cost approximately $1,400 per unit to over- 
haul. Compare this with a cost of $2,700 to overhaul 
in R2000 engine used on the DC-4. From an operating 
standpoint and including such items as additional fyel 


overhaul and maintenance expenses, amortization, and 
even window replacements, the cost of maintaining the 
pressurization system on the Constellation is approxi- 
mately $4.94 per flight-hour or 2 cents per mile. On 
the Constellation airplane, however, offsetting these 
costs, 1s the ability to operate at higher altitudes and, 
thus, faster ground speeds, which, in effect, reduce oper 
ating costs per mile to a level lower than they would be 
without pressurization. In the case of short-haul air. 
planes that do not have the occasion to climb to the 
more favorable altitudes, pressurization will actually in 
crease the cost of operation. There are intangible bene- 
fits, of course, in that we can expect a higher level of 
passenger comfort and a wider acceptance among the 
traveling public. Nevertheless, a cost of 2 cents per 
mile is significant in that it represents approximately 
5 per cent of the total maintenance and overhaul cost of 
a Constellation airplane. This figure is far too high 
and must be reduced by improved designs and greater 
reliability between overhauls. To emphasize the im 
portance of designing failure-proof openings, such as 
windows, we should like to point out that, for each Con- 
stellation we are operating, we are spending $3,000 over 
a 5-year period in replacing windows. These windows 
are replaced for reasons of safety. You can visualize 
even tighter inspections for aircraft operating at higher 
altitudes, and thus our cost of window replacement will 
be further increased unless window designs and ma- 
terials are improved substantially. 

In summary and in answer to the question ‘what 
have we accomplished to date?” I regret to report that 
much remains to be done. For one, we do not yet have 
a cabin altitude level that is commensurate with the 
most desired comfort standards. Also, the automatic 
control systems do not assure close monitoring of pres- 
sure fluctuations, and, again, there remains much need 
for improving the level of comfort. Cabin compressors 
and their control systems have not yet reached the de 
gree of reliability desired, and great strides can be 
Windows 
and doors are not yet 100 per cent reliable; the air-line 
industry has had cases of window failures, as well as 
door blowouts. 


made from the standpoint of reducing cost. 


Now, let us take a look to the future and attempt to 
consolidate some of our past experience into a require- 
ment for the transport of the future. Our past prob- 
lems will be magnified by the requirement for greater 
operating altitudes, and thus it is of utmost importance 
to solve some of our considerable problems of the past. 

Consequently, development of future high-altitude 
and high-speed transports is believed to offer a challeng¢ 
to industry with respect to pressurization and associ 


ated equipment and structure. First, and most of all, 
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GENERAL ASPECTS OF 
the structural integrity of the aircraft must be assured 
completely because of the low survival time that would 
exist in the event of a blowout at the higher altitudes. 
It is believed that all apertures (for example, doors and 
emergency exits) should have retention characteristics 
equivalent to the inward-opening wedge-fit door. If 
retention of doors, etc., is to be dependent upon latches 
and paws, then it is recommended that more than a 
minimum number of latches and paws be provided and 
that the design be such that several of the latches, cer- 
tainly at least any two, can fail without a progressive 
failure of the door or adjoining aircraft structure. Fur- 
ther, it is my recommendation that windows be de- 
signed so that failure of either the window or its sup- 
porting structure will not cause a loss of pressuriza- 
tion. If this premise is accepted, then, of necessity, the 
design must include duplicate windows and attach- 
ments, each capable of carrying the full design pressure 
load. While this approach will add weight to the air- 
craft, it is, nevertheless, believed necessary. In this 
connection, two of the newer, presently undelivered, 
medium-altitude American transports will have inde- 
pendent double windows, each capable of withstand- 
ing maximum »ressure loads, 

Moreover, with turbine power plants installed in the 
advanced aircraft, it becomes even more imperative, 
from range and flight-planning points of view, to be 
assured that the aircraft will not be forced to descend 
from optimum altitude because of loss of pressurization. 
While loss of an engine could cause this, it is believed 
that installed power in aircraft of this type will be such 
that loss of one engine will not in itself significantly re- 
duce either operating altitude or maximum allowable 
range; therefore, engine failure will not force the air- 
craft to lower altitudes. 

Even though structural integrity must be assured, I 
am also sure that auxiliary protection for crew and 
passengers in event of explosive decompression must be 
provided. Consequently, and hoping I will not be 
considered a visionary, I suggest the need for the de- 
velopment of some device that will make use of the 
passenger oxygen mask unnecessary in case of sudden 
loss of pressurization. While the mask seems to be the 
only available solution to date, the short interval of time 
during which the mask must be placed in use after ex- 
plosive decompression occurs at the higher altitudes 
compared to the period of time allowable at today’s 
flight altitudes is not reassuring with respect to the prac- 
tical ability to place a mask in effective use soon 
enough. Of course, operating altitudes above 20,000 ft. 
will probably remain an operator's elective and may be 
arbitrarily limited initially, depending on the degree of 
conservatism with which we approach a new operation 
of this type. 

From a control standpoint, and even though we have 
found it advisable in two instances to install manual 
pressure controls, it is believed, nevertheless, that reli- 
able automatic systems for the control of cabin altitude 
must be developed from both the operating and pass- 


enger points of view. ‘This will permit crew attention 
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elsewhere, particularly during instrument approaches 
and other periods of intense flight-crew activity. In 
addition, it is desirable to provide a manual system to 
avoid flight delays at through stations in event the 
automatic system does not function properly. It is 
hoped, however, that such automatic and manual over- 
ride devices will be simple, reliable, and economical to 
maintain. It would be helpful toward improved public 
response if future pressure control devices lessened con- 
siderably pressure fluctuations. While much im- 
provement has been made in this phase the past few 
years, room for improvement still exists. Such im- 
provements should be realized not only at the higher 
pressure differentials but at the lower differentials as 
well. 

Turning to the compressors, it is undoubtedly tempt- 
ing for engineers to bleed air from turbine engines for 
heat and pressurization, but use of a power source inde- 
pendent of engine operation is probably worth consider- 
able investigation, particularly if a system could be 
evolved to provide adequate hot or cold ventilating air 
on the ground without the engines running, thus avoid- 
ing the cost and bother of ground air-conditioning 
trucks. 

Also dealing with compressors, the presently existing 
conditions that require either limiting compressor out- 
put under certain operating conditions or going to the 
expense of modifying engine drive pads to accommodate 
compressor torque requirements are intolerable; the air- 
frame, engine, and pressurization equipment manufac- 
turers must coordinate their requirements and design 
accordingly for future aircraft. 

Sealing of the aircraft against leakage at doors and 
other apertures will require a greater degree of perfec- 
tion in high-altitude aircraft than is necessary in today’s 
aircraft because of the effect of leakage on aircraft per- 
formance and heating and ventilating. Sealing has at 
times presented chronic maintenance problems ani 
should, wherever possible, be improved to avoid gener- 
ating disconcerting air escaping noises and loss in 
efficiency of the pressurization and heating and ventilat- 
ing system. On a number of aircraft, after only a few 
years of service, considerable air is pumped overboard 
through structural seams in which the original sealant 
has lost its effectiveness. If leakage aggregates 
more than the acceptable leakage rate as determined by 
the reasonable ability to maintain required cabin differ- 
ential, then the aircraft must be resealed to bring it 
back to limits. 
difficult and would be extremely expensive even if 
While seal- 
ants and pertaining methods of installing have under- 
gone improvement, it is hoped that efforts to increase 
still further the life expectancy of such sealants will 


Such resealing would be particularly 


done during periods of major overhaul. 


continue. 

Obviously, the difficult nature of certain develop- 
ments does not lessen the need for their realization but 
merely amplifies the challenging nature of the required 
improvement. Need still exists, not only in super- 


(Continued on page 32) 
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Variation in Airplane Range with 
Wind Velocity 


ROBERT E. HAGE* 


Boeing Airplane Company 


SUMMARY 

A nondimensional procedure for expressing range and cruist 
speed in terms of average airplane weights leads to simple graphic 
relationships of the effect of wind velocity on airplane range pet 
formance. 

From these relationships, increase and decrease in range with a 
tail wind and head wind, respectively, can be determined casily 
for any practical ratio of the wind velocity to the optimum cruis‘ 
air speed for zero wind. The decrease in radius can be deter 
mined, also, for any given wind velocity encountered on the out 
bound and return leg. 

The results are presented in simple graphic form and are con 
sidered accurate for all practical performance computations 


(1) GRAPHICAL PRESENTATION OF RANGE AND 


ENDURANCE 


ne, FOR ANY AIRPLANE-ENGINE COM 
BINATION the endurance in hours, /, 1s computed 
by dividing the total available pounds of fuel, F, by 
the average pounds per hour consumed by the engin 


= F Ibs. per hour 


Similarly, range in miles, R, is computed by multiplying 
the total pounds of fuel by the average miles traveled 
per pound of fuel consumed. 


R = F(miles per lb.) 2 


For an airplane powered by a reciprocating engine, 
Rand E can be graphically represented, Fig. 1, in terms 
of the airplane power-required characteristics for an 
average weight condition of the airplane. Propulsiv« 
efficiency, 7, and engine specific fuel consumption in 
pounds per shaft or brake horsepower-hour, c, can be 
considered constant for best cruise speeds and corre 
sponding powers delivered by the engine. By assum 
ing a constant c and », the ordinate in Fig. 1 is propor 
tional to pounds per hour, since, 


Pr/n = b.hp.r 3 
c(b.hp.z) = Ibs. per hour 
where 
Pr = thrust horsepower required 
b.hp.r = brake horsepower required 


and the curve of pounds per hour would have the sam 
shape as the Pz curve but displaced vertically by a con 
stant percentage. The speed, V, for maximum /: cor 

responds to the point on the curve for minimum pounds 
per hour. For maximum R a tangent to the curve 
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through the origin locates the V for maximum R, since 
this point on the curve has the lowest ratio of pounds 
per hour, V or the highest ratio of miles per pound. 
miles 


Ibs. 


V m.p.h. 


Ibs. per hour Ibs. per hour 
This is also the speed for maximum airplane lift to drag 
ratio, 
to Cp/ Cr 
Therefore, V for maximum range is identical to |’, /p, 


In Fig. | the ordinate is proportional 
, and the abscissa is proportional to 1 C, 


since the tangent through the origin of the Pp curve 
also defines the minimum ratio of Cp, C, ’* divided by 
1/C,*, which is L/Dmar. With a tail wind or head 
wind, the V for maximum range is determined by locat- 
ing the new origins on the abscissa corresponding to the 
new ground speeds and drawing tangents to the same 
curve. For both of these maximum-range conditions, 
of course, the airplane flies at some other air speed than 
that L/D. 


function only of minimum pounds per hour and is 


for maximum Maximum endurance is a 
therefore unchanged by the tail wind or head wind. 
For an airplane powered by a turbojet engine, the 
rate at which fuel is burned is proportional to thrust 
output, and the specific fuel consumption in pounds per 
hour per pound of thrust, c’,is approximately constant at 
best cruise speeds for maximum range. In other words, 
fuel consumption in pounds per thrust horsepower per 
hour varies inversely with speed. The speed for maxt- 
mum range for a given airplane and altitude, then, isa 
compromise between the speed for best air frame eff- 
ciency, V(r /p)mar, and the maximum level-flight speed 
of the airplane provided a parabolic airplane polar 1s 


assumed. This relationship is presented graphically in 


Fig. 2. By assuming a constant c’, the ordinate in 
Fig. 2 is proportional to pounds per hour and Cp C 
c’Tr = lbs. per hour 
and 
W W 
D = Tr = i 


L/D C,/Cp 


For a minimum ratio of pounds per hour/V or maxt- 
mum miles per pound, a tangent to the thrust required, 
Tr, curve through the origin locates the Var. x. In 
terms of airplane characteristics, the point is also 
Ve /2/¢ 
p)maz 
since minimum (Cp/C,)/(1/C, ’*) = 
Cp. 


maximum C; 
The speed for maximum endurance corresponds 
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to the speed for minimum thrust required or V(1/p)maz.- 
With a tail wind or a head wind, the V for maximum 
range is determined in the same manner as in Fig. 1. 


(2) EFFECT OF WIND ON RANGE OF RECIPROCATING- 
ENGINE AIRPLANE! 


In order to calculate the effect of wind velocity on the 
range or radius of a reciprocating-engine airplane, the 
airplane power-required curve is made nondimen- 
sional in terms of the parameters plotted in Fig. 3. In 
general, an airplane thrust-required curve can be writ- 
ten as the sum of the parasite and effective induced 
thrusts 

T = AV? + (B/V") (9) 


where V is airplane air speed in m.p.h. and A and B are 
constants that depend on altitude and airplane char- 


acteristics. 
ef 124.5 (W\? 
A= B= (10) 
391 oe b 
where 
¢ = density ratio 
f = airplane equivalent parasite area, sq. ft. 
€ = airplane efficiency factor 
W = airplane weight, lbs. 
b = airplane span, ft. 


By analyzing the nature of the two terms in Eq. (9), 
it is noticed that at one and only one speed are the 
parasite and effective induced thrusts equal. This 
occurs at the speed for minimum drag or thrust re- 
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Max. Range Conditions for a 
Turbojet-Engine Airplane | 
SIs — Vinax. R (Headwind) 


Vmax. R WoWind)or 


Vinax. R (Tatlwind, 
Vinax. E or Vii/o)max. 


Z 
Tail \He 
|| 
Figure 2. 


quired or Vix /p)maz- To nondimensionalize Eq. (9), it 
is divided by one-half 71 /p)maz., Which is common to 
both the parasite and induced terms only at V(z/p) 


The following form results: 


max.* 


which also can be written as 

y= + (12) 


Since power required is equal to thrust or drag multi- 
plied by speed 


( 2)P D)mar Va D) max LV, Va D)mar 


or 


Non-Dimensional Power Required Curve 
| | | 
| Max. (No Wind) —— — 
Max. RU Wind) 
20 — - 
A| 
wa 
[2 [ov 2 | 4 | | | 
w | | | forMax.Range | | 


| | 
| | 
— _ 
= 
| PT TT 
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| | 
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~ Effect of Wind on Radius | 
‘Sx | Recipmocating Engines 
120 
int 
50 90 
40 7, 


.30 | .40 | .50 


| .20 
t 
cruise (NoWind) 


Percent Decrease or Increase in Radius 


Figure 4. 


as indicated in Fig. 3. The cruising air speed for maxi 


mum range with no wind is the same as V(z,/p) 9; - 

The equation of a tangent to the power-require: 
curve in Fig. 3 from any point on the x scale determines 
the optimum value of x or air speed for maximum rang¢ 
for a given wind condition. As shown in Fig. 4, the 


per cent of the zero-wind optimum cruise speed to give 
maximum range can be plotted for head-wind and tail 
wind conditions in terms of the ratio of the wind ve 
locity to the optimum cruise air speed for zero wind 
The corresponding increase or decrease in range is 
plotted in Fig. 4 against the same ratio. If the airplan 
operates over a given radius with and against the sam 
wind, a loss in radius as compared to the zero-wind co! 
dition occurs. This decrease in radius for a steady wit 
condition 1s also plotted in Fig. 4. 

As an example, consider the head-wind ratio condi 
tion V\ina ruise = 0.5. From Fig. 3, the equation of 


a straight line tangent to the nondimensional power 
required curve is expressed as 


y = m(x — 0.5) 


where m is the slope that is inversely proportional to 
The slop 
of the power-required curve at the point of tangency is 


miles per pound of fuel or range capability. 


represented by 


Then 
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y _ + (1/x) 


= x — 0.5 x — 0.5 


x — 0.75 —x + 0.25 = 0 
x = 1.204 


which is a cruise J’ for this head wind 1.204 times the 
cruise |’ for the zero-wind condition. For the corre. 


sponding ground speed 

x = 1.204 — 0.5 = 0.704 
Substituting in the equation 
y = 2.979 


The range capability or the inverse of the slope of the 
line is then 


(1.204 — 0.5)/2.579. = 0:2732 


For zero wind 


and the per cent decrease in range or radius over the 
zero-wind condition is 


(100)(0.5 = 45.4 

In a sumilar manner, the range capability for a tail- 
wind ratio of Vwing Veruise = 0.5 is inversely propor 
tional to the slope of the line 


y mx + 0.5 


and 1s equal to 0.7615. The per cent increase in radius 


as compared to the zero-wind condition is then 
(100)(0.7615 — 0.5)/0.5 = 52.3 


To determine the decrease in radius for a steady wind 
of this magnitude, consider a fuel weight in pounds of 
unity. For a zero-wind condition, the miles per pound 
of fuel are represented by 


Range is then proportional to 0.5 times 1 = 0.5. Radius 
is proportional to 0.25. If a@ represents the fuel used 
with the tail wind, then, against the same magnitude 


wind, the fuel usedis 1 — qg. Then 


0.7615 a — 0.2732 (1 — a 


where each term represents the radius for the wind 


condition. Solving for a, a = 0.264 and | 


0.736. Radius is then equal to 
(0.7615)(0.264 0.2010 = (0.2732)(0.736 

The per cent decrease in radius is then 
(100) (0.25 0.201) = 19.6 


as indicated in Fig. 4. 
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(3) EFFECT OF WIND ON RANGE OF TURBOJET 
AIRPLANE 


In order to calculate the effect of wind velocity on 
the range or radius of a turbojet airplane, reference is 
made to Fig. 
curve in Fig. 5. 
exactly the same manner as outlined for the recipro- 


2 and the nondimensional thrust-required 
The calculation of results is made in 
cating-engine airplane. Results are plotted in Fig. 6. 
As an example, consider the same head-wind condition 
ofx = 0.5 0r 


0.5 
fn (no wind) 
It should be noted that the best cruise speed for zero 
wind is 1.31 times that for a reciprocating-engine air- 
plane. From Fig. 5 the equation of a straight line tan- 
gent to the nondimensional thrust-required curve is 


expressed as 


y = mx — 0.5) 


In this case, also, the best cruise speed for this condi- 
tion is considerably higher than that for a reciprocating- 
engine airplane. To determine this speed, the deriv- 
ative of the nondimensional thrust-required curve is 
equated to the slope of the tangent line. 


(« _ = 
ax = tho 0,9 


or 1.99/1.31 = 1.214 times the cruise speed for the zero- 
wind condition and 


The range capability or the inverse slope of the line is 
then 


(1.59 — 0.5)/2.925 


For zero wind 
= 


x/y = 1.31 0.569 


and the per cent decrease in range or radius over the 
zero-wind condition is 


(100)(0.569 — 0.373) /0.569 = 34.4 


In a similar manner, the range capability for a tail- 
wind ratio of 


wind 


cruise (no wind) 


is equal to 0.796 and the per cent increase in radius as 
compared to the zero-wind condition is then 


(100) (0.796 — 0.569) /0.569 = 39.9 


Che per cent of the zero-wind cruise speed for the maxi- 
mum range with this tail wind is calculated to be 


1.203/1.31 = 0.918 
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To determine the decrease in radius for a steady wind 
of this magnitude (tail wind and head wind), the same 
procedure is used as that in the preceding example for a 
reciprocating-engine airplane. For a zero-wind condi- 
tion the range is proportional to 

x/y = 1.31/2.38 = 0.569 


and the radius to 0.2845. Assuming that the fuel used 
with the wind is a and the fuel used against the same 
magnitude wind is 1 — a, then 


0.796 a — 0.373(1 — a) = 0 
a = 0.319 and 1 — a = 0.681. Radius is then equal to 
(0.796)(0.319) = 0.25386 = (0.373)(0.681) 


The per cent decrease in radius is 


| 
| 
+H 
7 
act | | | 
| 
le 
x” — xi 3x 4+ 1 (0) 
= 1,59 
y = 2.925 be 
— 


22 AERONAUTICAL E 


(100) (0.2845 — 0.2536)/0.2845 = 10.9 


as indicated in Fig. 6 fora Vwina/ Veruise = 0.38. 

The results plotted in Fig. 4 are indicative of an air- 
plane that is powered by an engine that produces ap- 
proximately constant power and consumes a constant 
quantity of fuel per unit time at or near the cruise speed 
for maximum range. The reciprocating 
engine is a typical example. The results plotted in 
Fig. 6 are indicative of an airplane that is powered by 
an engine that produces approximately constant thrust 
and consumes a constant quantity of fuel per unit time 
at or near the cruise speed for maximum airplane range. 
The turbojet engine is a typical example. For an air- 
plane powered by a turboprop engine, the effect of wind 
on radius or range is approximately halfway between 
the results plotted in Figs. 4 and 6 for the same values 


airplane 


ol J wind J cruise (no wind)- 


(4) LIMITATIONS OF SIMPLIFIED PROCEDURE 


The procedure followed for expressing range in terms 
of an average airplane weight leads to generalized re 
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lationships in simple form. In Figs. 4 and 6 the aver. 
age speed for maximum range for zero wind corresponds 
to an average airplane weight that is higher than the 
target weight. If the fuel to gross weight ratio were 
extremely high, some error is made in the decrease jp 
radius by assuming an average weight, depending on 
whether a head wind or tail wind were encountered on 
the outbound leg and vice versa. 


The procedure used also assumes a parabolic drag 
polar and no increase in drag due to compressibility for 
best cruise speeds. For turbojet airplanes flying near 
maximum engine thrust some compressibility error re- 
sults. 


In general, the results presented are within allowable 
errors for practical computations of the effect of wind 
velocity on airplane range and best cruise speeds. 
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Technical Progress and Air Power in the World Crisis 


( Continue 


war, in spite of the system and not because of it’ 
Undoubtedly, the country’s total technical effort was 
seriously reduced because of top policy decisions of 
dubious wisdom concerning drafting of science stu 
dents and by the arbitrary attitudes and shortsighted 
actions of the Selective Service headquarters and of 
draft boards in general. Some commentators and poli 
ticians are protesting the so-called ‘undemocratic fa 
voritism’’ of keeping technical men at their work on tech 
nical matters for our current effort, and the plans for 
educational 
quarters. 


criticism in certain 
Nevertheless, it is mandatory that this draft 
exemption problem be handled in the future so that 
invention and development shall not be starved by lack 
of thinkers and research workers, and so that the serious 
shortage of scientists which was created during World 
War II will not be aggravated. 


deferments receive 


It is gratifying to ob 
serve that the present policies of Selective Service seem 
to favor this. Education in science should be a matter 
of high priority in Government policy. 

‘Aeronautical research in universities and institutes 
of technology has produced excellent results and should 
be continued at an undiminished rate. Care must be 
taken to preserve the national asset that we now have 
in the trained research personnel in these institutions 
among the faculty, the laboratory staffs, and the stu 
dents. Far-sighted and enlightened Selective Service 


rom page 13) 


administration is needed here, too. Let us not forget 
that while we were stripping our colleges of scientists and 
science students during the last war, other nations 
(notably Russia) were actually increasing their training 
programs for scientists. 

“The present world crisis is different from the situ 
ations that preceded World Wars I and II. The policies 
and actions of our Government this time and the general 
attitude of the American public are much more realistic 
and tough-minded than before. We seem, at last, to 
have decided to build up our strength as a war pre- 
ventive. Recent events indicate that this policy and 
our efforts to implement it may be meeting with some 
measure of success, at least temporarily. If we hope 
to achieve enduring success in preventing war by being 
ready for it, we must demonstrate to the world that our 
purpose does not grow strong or feeble as the world crisis 
tightens or slackens month by month. A _positiv« and 
permanent foundation for technical progress in avi 
ation will be one potent and convincing part ol such a 
demonstration. 

“The I.A.S. membership, staff, council, and officers, 
representing the aeronautical engineering and _ sciet- 
tific profession of this country, are ready and eager to 
do their part toward achieving the technical su~eriority 
in aviation which the United States must establish and 
maintain.” 
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A\ir Transport Safety 


C. M. CHRISTENSON* 
United Air Lines, Inc. 


INTRODUCTION 


phy AVIATION INDUSTRY has learned that accidents 
in scheduled transportation can be eliminated. 
This is not idle speculation. It is adequately supported 
by trends presently existing within the framework of 
scheduled air transportation. The most singularly 
effective rule to be followed in accomplishing the no- 
accident goal is to eliminate the exposure to the accident 
before it happens. 

Several years ago during an accident investigation, a 
top leader of the industry asked, when several indi- 
viduals were sharpshooting the principles of the investi- 
gation: “Where were all the ‘experts’ before this acci- 
dent happened?” This question exposed a_ serious 
problem that has long been a stumbling block in the 
progress toward fundamental safety. If we can “‘ex- 
pert’ the cause of an accident, then it is not beyond 
our capacity or intelligence to ‘“‘expert’’ the cause before 
it happens and thereby prevent it. The technique of 
determining accident causes is well established. If we 
are willing, we can apply the same initiative and tech- 
nique to discovery of the exposure. 

Perhaps we are young; perhaps we are too enthusi- 
astic and busy with material progress; perhaps we are in 
a hurry to prove our destiny in the field of transpor- 
tation. Whatever the cause may be, today there can 
be no excuse or ignorance of the safety problem. We 
know too much about it. 

In applying the rule of the elimination of exposure, it 
is necessary for us to study the business of flying an air- 
plane from every angle and to recognize the fact that 
we are dealing with ordinary human beings and man- 
made machines. It is important that we realize the 
limitations of both. 

It is not the purpose of this paper to deal with the 
human element but rather to outline the problems asso- 
ciated with the introduction of new equipment into 


air-line transportation, which has been, and still is, one 
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of our greatest exposures. 


Although it is impossible 
to separate the two completely, the emphasis will be on 
the technical aspects of the problem. 


DISCUSSION 


The transport airplane is the tool with which the air- 
line operator must work, and for that reason it must be 
designed for the job. This does not mean that many 
characteristics of military equipment cannot be suc- 
cessfully utilized, but it does mean that the emphasis 
must be placed on safety and not on performance. 

Performance is important and necessary to the eco- 
nomic success of the air lines. But air-line performance 
must carry the cushions necessary for day-and-night, 
all-weather, dependable schedule flying with absolute 
safety. Throughout the years, the industry, through 
the Government agencies, has devised what is known as 
It is believed that the intent 
of the requirements was to establish minimums of per- 
formance and not demonstrated maximums; however, 


T category requirements. 


The case 
history of a few recent T category airplanes is adequate 
testimony to the fact that realized performance necessi- 


this belief is not shared by all concerned. 


tated the development of new items of accessory equip- 
ment, such as automatic feathering and reversible pro- 
peller, to enable these airplanes to meet what should 
rightfully be minimum requirements. 

It is true that modern transport design is superior in 
performance to that of older airplanes. 
sad state of affairs if it were not. 


It would be a 
But, too often, we 
have used the maximum demonstrated performance as 
maximum operating performance, assuming that line 
equipment could and would maintain demonstrated or 
certificated levels. It is probably desirable to certify 
aircraft to maximum performance in order to establish 
This base line should not, however, 
establish the maximum for line operation when the air- 


a sound base line. 
plane is introduced. The reason is obvious when we 
consider the fact that certified performance is based on 
a standard day atmosphere, which is all well and good; 
it should be. But the line operating performance is a 
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function of the density altitude and humidity existing 
These factors can 
be calculated out, but Civil Air Regulations do not 
completely compensate for them. 


at a given airport at a given time. 


Consequently, the 
conservative operation is forced into adequate gross 
weight cushions to be on the safe side. 

Each new airplane designed and built for air-line 
operation incorporates certain basic advancements over 
previous equipment. The degree of change, in a 
large measure, reflects itself all through the early his 
Where the tech 
nical advance is great, the installation of new and 


tory of adaptation to line operation. 


strange devices is more or less a foregone conclusion 
The accessory requirements frequently advance with 
the technical requirements of the basic airplane and in 
themselves create a problem that enters the field of r¢ 

search and development. 

It is here that the manufacturer must discriminate 
between experimentation and practical applicatior 
Too often, we find the specifications coupled with ex 
perimental devices that in themselves represent as much 
of a safety problem as the airplane. The aim of the 
customer and manufacturer should be to provide a safe 
basic airplane without resorting to new ‘‘on-the-sput 
developments to get out of the hole of a “‘missed ay 
proach” to the problem. 

Spectacular advancement in design is an attractivi 
goal for an airplane manufacturer. The line opera 
tor is sure, however, that such an airplane will provid 
just as spectacular operating problems and adjustments 
It is more or less accidental that they may not be fatal 

A great deal can be done by the manufacturer in the 
course of test and analysis of a design in the prelimi 
nary stages to preclude certain problems that can creep 
into a completed airplane. It is here that many of the 
problems that we try to overcome in line operation dut 
ing the early stages of adaptation are created. The 
early breakdown of systems and planning with respect 
to the whole airplane should entail a detailed study of 
system relationship and operation to preclude the 
possibility of building accidents into the prototype, 
which often ultimately results in carrying them into 
the production models if there is any pressure to move 
the airplane to meet a deadline. 

Deadline delivery dates may seem rather remote fro1 
safety. Actually, they have a severe bearing on funda 
mental safety. The air-line airplane up to this point 
has been a more or less custom-built job. Its delivery is 
dependent on trattic estimate and demands, as well as 
on the economic considerations of delivery. In som 
cases, the complete results of test and analysis of the 
prototype have been far from complete by the time the 
production models start off the line. The net result is 


that airplanes are delivered with known deficiencies 


they are subject to continuous modification in order 
oO ove}! 
come this, both the operator and manufacturer must get 


eliminate faults while in actual line operation. 


ahead of line-equipment delivery far enough to ensuré 
complete development, line testing, and analysis of the 
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prototype before final assembly begins on line models to 
be delivered to the customer. 

The most important and most often neglected phag 
of prototype testing 1s the study of simultaneous mal 
function of systems and the total effect of such mal 
function on the airworthiness of the airplane. — It is ong 
thing to anticipate single or multiple failures of a sys 
tem but another thing to be sure that such failures d 
not create similar or other chronic failures in another 
system. <A careful study of system malfunction comb; 
nations that may create a situation beyond the control 
of the pilot and crew is required. Such a study is not 
easy because it is difficult for engineers and pilots to de 
grade their faith in the man who designs the airplane, 
just as it is difficult to assume that the one who builds 
the airplane will make a simple mistake in the process 

Along the same line, the handling qualities and flight 
requirements must be studied for weak points that coul 
lead the crew into potential trouble. In future pr 
cision flight, the lowest possible weather minimums 


ties of an airplane should lend themselves to such 


flight requirements. Phrases such as ‘‘neutral sta- 
bility,” ete., are good theoretical terms, but they lea 
to more positive requirements of handling techniques 
than would otherwise exist. Critical periods are not 
times to be confronted by treacherous or unpredictabl 
handling qualities. 

The same thinking must be applied to operating pr 
cedures both normal and emergency. A procedure is 
no good with respect to safety if it cannot be com 
pleted under stress with accuracy and dispatch. If it 
takes twelve steps to shut off and feather an engine, 
then no amount of training research or line testing will 
ever correct the obvious error made in design. How 
ever, we do continue to live with this condition, and 
any testing must be positive and exhaustive to prove 
the integrity of all procedures. 

Too often, a procedure is used as a crutch for poor de 
sign and lack of simplification and, in some cases, to 
overcome an unsafe condition. 


sound like a good thing. 


Emergency procedures 
Actually, an emergency pr 
cedure as such can be a dangerous thing. Thuis 1s 
brought about by assuming that a crew can, in an eme! 
gency, accomplish a precision procedure of approxi 
mately 15 items while flying, navigating, and anticipat 
ing further trouble and never miss a beat while doing tt 
Exposure to this problem cannot be overcome until we 
realize that an emergency procedure should never be 
used to overcome a design deficiency. It is only 
matter of time until the procedure will not be followed 
in detail or mechanical failure of an actuator for one 
phase of the procedure will occur and loss of the air 
plane be assured. 

In consideration of the above, it appears then t 
no amount of single-purpose testing will actually ovet 
come the basic causes of the safety breakdown of new 
equipment. The problem is multiphase and requires 
the best in the way of meeting all of the problems 


Consequently, the program must be more detailed an 
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SOME SPECIAL ASPECTS OF 


of earlier origin than an operating test phase. For ex- 
ample, many safety problems are created by weight 
sacrifices of accessory equipment such as switches, re- 
lays, etc. These deficiencies are created by over- 
realousness on the threshold of aerodynamics and eco- 
nomic performance. The cure is a resignation to the 
facts of life and grandfather's experience. 

Type certification of an airplane actually becomes the 
effective guarantee to the operator that all C.A.R. re- 
quirements are met and certified. If the operator can- 
not depend on certification as such, then it becomes 
almost a mandatory requirement for the operator to 
set up and carry a certification group to double check 
the original certification. 

The operator is largely dependent on the manufac- 
turer, the C.A.A., and C.A.B. for the delivery of equip- 
ment that complies to all requirements of certification 
and airworthiness, and any duplication of those basic 
activities imposes a severe penalty of time and person- 
nel, as well as dollars. Time and personnel are valuable 
to us in that any detraction cuts into our normal oper- 
ating routine and thereby can be a contributing factor 
to accidents that may not otherwise occur. 


LINE TESTING AND TRAINING 


The primary delivery of equipment to an air line 
entails the two fundamental problems of crew training 
and maintenance training. The degree of advance 
over previous designs greatly influences the amount and 
kind of training and the cost. There is no doubt that 
these two phases have a great deal to do with the 
ultimate safety of operation of the equipment. Even 
though the equipment may be sound, we are still con- 
fronted with the long periods of familiarity and adapta- 
tion required with each new design. The testing period 
of new design is the period in which instructions, pro- 
cedures, and techniques must become stabilized so that 
proper and safe operating techniques can be evolved. 
We cannot afford the luxury of having inaccurate or 
incomplete information and instruction material filter 
into the fundamental training of either flight crews or 
maintenance personnel. 

During the initial periods of line adaptation and test- 
ing, it is obvious that the most critical problem is that 
of familiarizing all operating groups with the airplane 
and accessories. The cure to most troubles lies not so 
much in long and continued testing but in the down- 
to-earth job of getting acquainted. Test runs can never 
overcome deficiencies in educational training or lack of 
The 


more advanced the design, the more time it takes. 


know-how in everyday maintenance problems. 


It must be remembered that it took the engineer several 
years to develop the airplane design, systems, and their 
interrelation; you cannot expect the air-line engineer, 
mechanic, or pilot to become totally familiar with it 
overnight. 

The operating time for certain new types of airplanes, 
Tunning up to several thousand hours, indicates that 
there should have been sufficient time to detect the 
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or 


causes of subsequent accidents, but there was not. 
Hence, time in service has not proved to be a sound basis 
of evaluation, nor has a given number of airplanes been 
a good indicator. Any program must be far more 
It must 


be a coordinate program carried out by qualified per- 


reaching than simple service time on the line. 


sonnel. 

In one recent case, a board of critical experts was 
given the full authority to investigate and analyze every 
system of a new airplane, as well as the performance 
with respect to certification. The results were gratify- 
ing in that they provided the operator with a running 
start on the problems that eventually began to show up. 
It is expected that, in the future, similar treatment will 
be given each new airplane and, to a lesser degree, each 
change of airplane model. 


BASIC SAFETY EVALUATION 


There are a few points that should be remembered 
with respect to safety evaluation. 

(1) There is no substitute for realistic basic design. 
The traveling public is not interested in flying in experi- 
mental aircraft. The operator is not interested in oper- 
ating an aircraft that places a high premium on pilot 
technique or one that will require tender handling. 
The design must be compatible with all-weather sched- 
ule operation and be adaptable to convenient rapid 
handling and loading on the ground. The designer 
must understand the operating problem if the design 
is to be realistic. The operator has the responsibility 
of stating his problem and presenting his needs, and 
they should be just as realistic as the manufacturer’s 
design. 

(2) The basic safety concept of aircraft design should 
originate from the safety requirements of operating expert- 
ence. The needs in this phase are to establish a con- 
science in dealing with compromises on the basic safety 
requirements and to see that they are strictly carried 
through on the design. From a policy standpoint, it is 
necessary to argue that no one has yet established basic 
criteria concerning the question of what is safe. One 
factor is certain, however—squeezing to meet minimum 
requirements may well lead to serious problems later. 

(3) The degree of advance over previous design should be 
consistent with other facilities required for line operations 
and should be within reasonable reach of normal training 
and familiarization practices. This means that, when 
the airplane reaches the line, the operator can be reason- 
ably certain that it can be adapted to line operation 
without going into drastic new phases of training tech- 
niques and that existing facilities are such that the air- 
plane can be operated within adequately safe margins 
with respect to airport landing aids and traffic-control 
facilities. 


LINE TESTING AND EVALUATION 


(1) The prototype design and airplane should be sub- 
jected to carefully controlled testing to prove the airplane 
design, the functional systems, and the handling qualities. 
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It is true that type certification theoretically covers this 
phase; however, it is well known that in many cases 
interpretations of existing Civil Air Regulations have 
led to serious differences with respect to follow-through. 
Similarly, there are many ways by which regulations can 
be met, and, through such means, often the intent of the 
regulation is effectively by-passed. 

(2) The prototype airplane should then be checked 
subjecting it to carefully controlled ‘‘malfunctional’’ tes 
with respect to individual systems to establish that ma 
function of one system does not create equally serious ma 
function of another system and to establish the integri 
of the basic airplane. This, plainly speaking, has been 
neglected phase of prototype testing. It is essential 
therefore that such critical combinations be eliminated 
All operating procedures required to handle various 
operating problems must be tried and proved both o1 
the ground and in the air. When the operator receives 
the airplane, he must be assured that all procedures are 
complete, accurate, and spelled out in no uncertaii 
terms. Procedures as such should never be a crutch t 
deficiencies of 
must be brief and to the point. There should be 
surprises in any procedure, especially emergency pro 
cedures. 


handle obvious simplification and 


(3) Line testing or operational testing and proving ru 
will be the next to final step and, of necessity, the long 
step. This phase covers the following factors: 
(A) Aircraft assignment—(a) geographical coverags 
(b) seasonal coverage; and (c) meteorological coveragt 
The purpose of aircraft assignment is to be certain that 
the type is proved with respect to the direct physical 
requirements of line adaptation. This can best be 
done by critical selection of the routes to be flown, 
with complete subjection to the seasonal and meteoro 
logical pattern of those routes. Itis important that the 
airplanes be instrumented for the purposes intended 

(B) Adaptation analysis—The purpose of such an 
analysis would be to determine the operating limi 
tations of the equipment with regard to flight and main 
tenance problems. This would include important oper 
ations policy decisions such as clearance limitation ré 
quirements. Such limitations should include weather 
limits and equipment dispatch restrictions that may 


arise from equipment malfunctions, etc. 


(4) Line adaptation should be accomplished through 
carefully integrated training program of both flight an 
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maintenance personnel. The basis of the program would 


be the derivatives of the first phases. The minimums 
for training and experience should be determined py 
the control group. The final step would be familiariy. 
ing all operations groups with the basic information oj 
the known airplane. By establishing the minimyn 
requirements, it will be assured that all personnel wil] 
start the line operation with an accurate fundamental 
knowledge of the equipment and its operation limi. 
tations. 

Finally, the development group should be composed 
of teams well-qualified for the basic job of evaluation 

(1) Pualots 


fications of critical analysis and flight testing but wh 


qualified line pilots who have the quali. 


are not necessarily qualified as engineers. In fact, jt 
would probably be better if they were not engineers s 
as to preserve their basic line flying attitude. 

(2) /engineers-—qualified for the job of critical e1 


neering test work and thoroughly familiar with the in 
strumentation required for critical analysis in their field 

(3) Waintenance analysts —-qualified personnel capable 
of analyzing the en-route maintenance problenis for the 
development of practical solutions to the problems 
found during the test on proving period. 

(4) Control group——this group would define and ana 
lyze the entire program and be responsible for issuance 
of the final factual reports covering all phases of the 
program. 

The number of aircraft required would have to bea 
compromise of economics and the thoroughness of the 
program, coupled with estimated expectancy of vari 
ations in production control. 

In consideration of all phases of line evaluation, safety 
evaluation is probably the most important. We can 
not lose sight of the economic aspects in making such at 
analysis, because after all the safest way to fly is in the 
hangar. The safety engineer must realize that he is: 
part of a business. His job is to find ways and means 
of promoting safety without destroying the business 
Experience at the present time indicates that this cam 
be done by doing what we end up doing but doing ita 
little earlier in the game. Safety is peculiar in that tt 
is not very important until it comes home. 

We can eliminate accidents by eliminating the expo 
sure to them, and, to eliminate the exposure in the 
airplane, safety consciousness must start with it in the 
beginning and grow up withit. Itisnot easy. but it can 
be done. 
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A Tested Solution of the Proklem of 
Helicopter Stability and Automatic Control 


DONALD N. MEYERS,* EDWARD G. VANDERLIP,+ and P. HALPERT? 


Piasecki Helicopter Corporation and Sperry Gyroscope Company 


INTRODUCTION 


ELICOPTER DEVELOPMENT has now reached a stage 
H where the aircraft is performing many important 
military and commercial operations. The full capa- 
bilities afforded by the helicopter have been limited, 
however, by a definite lack of stability, and the solution 
of this problem has perplexed the industry since its 
beginning. This lack of stability has made it difficult 
and tiring to fly long periods of time and has limited 
helicopter operations under instrument conditions. 

Military and commercial requirements for all-weather 
flight and reduction of pilot fatigue made it necessary 
to find a solution to the problem if the helicopter was to 
be utilized to its full potential. A goal was set that 
went beyond merely providing stability because it was 
evident that the full capabilities of the helicopter could 
not be used until automatic flight was also provided. 
It was therefore decided that the goal should be the 
attainment of automatic flight, which in itself would 
also solve the problem of stability. 

The project was sponsored by the Bureau of Aero- 
nautics of the U.S. Navy. The test aircraft used was 
the Piasecki XHJP-1, built for the Navy as the experi- 
mental prototype of the HUP-1 and shown in Fig. 1. 


THE AUTOMATIC Pitot AS A SOLUTION 


Broadly speaking, stability is recognized as a charac- 
teristic inherent in, or imparted to, an object to return 
it to its initial attitude after it has been disturbed. 
Control may be defined as the ability to exercise a 
directing influence. A study of what is desired and ex- 
pected in the way of stability and control has resulted in 
the following conclusions: 

(1) The control forces and attention required for 
piloting must be such that long instrument flight can 
be made without undue pilot fatigue. 

(2) When disturbed in hands-off flight, the helicopter 
Must return to a trimmed attitude without undue 
oscillation. 

(3) When the control is returned to neutral after 
having been moved, the helicopter must return to its 


orginal attitude. In other words, each position of the 
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control should produce a corresponding trimmed atti- 
tude. 

(4) It must be possible for the pilot to divert his at- 
tention to other duties for periods of several minutes or 
more. 

(5) The stabilizing action must be effective through- 
out the entire speed range, including hovering; should 
be effective in both stick-free and stick-fixed conditions 
of flight; and must not materially reduce the maneu- 
verability or controllability of the helicopter. 

(6) Preferably, the stabilizer should be so designed 
that it can be used without major modifications to ex- 
isting single- and multirotor helicopters. 

The root of most helicopter stability and control prob- 
Tilting of the 
rotor relative to the fuselage, or vice versa, produces a 
control action that may not be originated by the pilot. 
This relative movement between the rotor and the 
swash plate is caused by external disturbances such as 
The effect of 
such an arrangement is to provide these external forces 
with a powerful control to change the attitude of the 
helicopter. To offset this, the pilot must be provided 
with an equally powerful control. This requires a 
control system that is extremely sensitive, and, unless 
the pilot is well trained, he may have difficulty in hand- 
ling the aircraft. 


lems lies in the hinged-rotor system. 


gusts and directional changes of airflow. 


Because of the many structural 
advantages of the hinged-rotor design, however, many 
in the industry have decided to retain it and to over- 
come the problems involved in its use in some other 
manner. 

A review of the requirements and of other approaches 
to the problem pointed to the use of gyrostabilization as 


Fic. 1. XHJP-1 helicopter used for automatic pilot evaluation 


28 AERONAUTICAL ENGINEERING REVIEW—JU 


\ FLIGHT 
) \CONTROLLER 


l 
} 
\ TRIM 
NDICATOF 
L_ : ER 
| lig 
O 
hic. 2. Block diagram of basic A-12 gyropilot 
| 
> wW a | 
4 | ADJUSTMEN 
Y 204+ RANG 
ul 
YO 
+ <= | 
Or 
uJ 
-60 
Ol | O 
IN CYCLES PER SECONL 
| | | 
S RANGE 
7 
0.01 
Ol Ol | 1@ 
FREQUENCY IN CYCLES PER SECOND 
Fic. 3. Range in A-12 gyropilot response characteristics obtaine 


by tap switch adjustments. 


the best solution. First, however, it was necessary t 
analyze the failures of previous attempts to use auto 
matic pilots in helicopters. 

In studying actual piloting actions required to handk 
a helicopter, it appeared that good pilot technique did 
not depend so much on how much control was applied 
to correct for a certain disturbance or a change of atti 
tude of the helicopter but rather on how much oppositt 
control was applied to counteract the angular velocity 
caused by the initial control fed into the system. The 
study of the control motions showed that the pilot was 
actually unconsciously measuring the amount of co! 
trol which he applied for a certain deviation of attitude 
and would apply a predetermined amount of opposite 


control that would offset this. In other words, he was 


LY, 1951 
measuring the rate of response which his application oj 


control correction caused. It was therefor 


that what was actually needed in the automatic pilot 
was some means of measuring this rate of aircraft te. 
sponse, a feature that early automatic pilots did not 
have. It was equally obvious that the servosystey 


had to have a fast response. Otherwise, the rate sig 


would be averaged out and would lose its identity. 

The model A-12 gyropilot, produced by the Sperry 
Gyroscope Company, was chosen as most likely to pro 
duce the desired results with the least amount of d¢ 
velopment. There were five reasons for this choice 

(1) The A-12 is equipped with both displacement 
and rate circuits on all three axes. 

(2) The servos have a high torque-inertia ratio and 
thus give fast response. 

(3) The amplifier has a wide range of adjustments 
which could be changed in flight, thus shortening the 
hours of flight testing. 

(4) The A-12 had already successfully stabilized a 
variety of aircraft ranging from jet fighters to blimps 

(5) The A-12 was immediately available for an ac 
celerated program and needed little modification 


PRINCIPLES OF THE A-12 GYROPILOT 


A wide background exists among manufacturers and 
military agencies in the design and application of auto 
Phe A-12 
gyropilot is an automatic control system that is specifi 


matic control systems to fixed-wing aircraft. 


cally designed for use in turbulent air and for operations 
necessary in all-weather flight. The characteristics of 
the gyropilot can be varied over a wide range to give 
the required performance in different aircraft types. 
Automatic pilots are now used for routine operations 
in such aircraft as commercial air liners, heavy bombers, 
jet fighters, blimps, and drones. 

In its application to the helicopter, the gyropilot acts 
to maintain the craft in a definite attitude and on a pre- 
scribed heading for both forward and hovering flight 
A system of gyroscopes establishes a set of space axes 
that then become the attitude and heading references 
Electric signals from the gyroscope system indicate de- 
partures of the craft from reference. These signals are 
amplified electrically and are applied to a servomotor. 
The servo actuates the aircraft's primary controls. A 
diagram of the gyropilot is shown in Fig. 2. 


The action of the automatic control system on the 


aircraft has an effect comparable to a centering spring 
in a mechanical system. For example, if the aircraft 1s 
acted upon by a disturbance that causes the attitude t 
depart from the reference, the controls are moved 2 
proportional amount in a direction to restore the craft 
to its original attitude. 

Displacement gyros are used to detect departures of 
the helicopter’s attitude from a preset gravitational 
reference and magnetic course. The directional refer- 
ence is furnished by a heading gyro whose spin axis 1s 
aligned to the horizontal component of the earth's mag- 
netic field in a manner similar to the gyrosyn compass 
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HELICOPTER STABILITY 
The element sensitive to the earth’s magnetic field is 
remotely located in the aircraft away from any magnetic 
disturbances. A vertical gyro is used to establish the 
roll- and pitch-attitude reference. 
vertical gyro is normally maintained parallel to the 


The spin axis of the 


direction of gravity. 

Departure of the aircraft from the gyro reference is 
measured by mounting a synchro unit so that the rotor 
is fixed to the gyro and the stator is attached to the air- 
craft. Motion of the aircraft, with respect to the gyro, 
generates a signal that indicates both direction and 
Initial references are estab- 
This syn- 


magnitude of the error. 
lished at the time the system is engaged. 
chronizing action is accomplished by continuously null- 
ing any gyro signal that may exist at the time of engage- 
ment. 

The servosystem consists of a modified form of Ward- 
Leonard drive. The amplifier output controls the field 
excitation of a d.c. generator that in turn energizes the 
servomotor. 
of the servo-output member and are fed back to the 


Voltage signals measure the displacement 


amplifier, thus creating a closed loop position servo- 
system. The feedback system is necessary to obtain 
high dynamic response and also to ensure that the 
motion of the servo is proportional to the control signal. 
The servo can be tailored to a particular aircraft control 
system by gear changes within the servo or by variation 
in the amount of feedback voltage. 

The A-12 gyropilot acts to retain the compass head- 
ing prevailing at the time of engagement. To change 
course, the aircraft is banked, and the heading reference 
is rotated at the rate desired. The aircraft comes out 
of the turn stabilized on its new heading. For a par- 
ticular aircraft, the relationship between bank angle and 
rate of turn is set to produce a coordinated turn at the 
cruising air speed. 
flight controller. 
nated turn can be achieved throughout a range of air 


Rate of turn is controlled by the 
In conventional aircraft, a coordi- 


speeds by varying the rate at which the heading refer- 
ence is rotated in accordance with the average rudder 
deflection. To make this system applicable to the 
helicopter, which is required to turn while hovering, 
modifications made to 


were permit turns at zero 


speed. 

The use of an automatic pilot in an aircraft for all- 
Weather flight places exacting requirements on the sys- 
tem. These requirements are met by providing 
“tight” stabilization against outside disturbances. The 
aircraft is permitted to depart only a few degrees from 
its reference attitude even in extremely gusty air. 
Under this condition of tight constraint of the aircraft 
to the reference, the inherent aerodynamic damping of 
the aircraft is no longer sufficient to prevent hunting. 
This is particularly true in the case of the helicopter, 
The 
pilot must furnish the additional damping required. 
To produce this characteristic in the control, signals 
irom the reference gyroscopes are introduced into indi- 
vidual electronic rate networks. 


Which has little inherent damping. automatic 


The output from these 
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Fic. 4. Flight controller installation. 


Installation of gyropilot and flight-test instrumentation. 


Fic. 5. 


networks is added to proportionate amounts of the cor- 
responding displacement signals. The combined sig- 
nals are then used to actuate the servosystem. Pres- 
ence of these rate signals has the effect of synthesizing 
the required additional aircraft damping. 

For use of the A-12 in different types of aircraft, the 
flight amplifier unit has been equipped with a series of 
gain-selector tap switches. These switches permit the 
individual adjustment of aircraft rate, displacement, 
and servosystem gains. A typical range in system 
characteristics which can be obtained is shown in Fig. 3. 


— 
| 
{ 
refer 


30 AERONAUTICAL ENGINI 


Fic. 6. 


XNHJP-1 hovering on automatic pilot. 
pilots are visible. 


Hands of both 
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Fic. 7. Comparison of pitch characteristics in forward flight 


INSTALLATION IN XHJP-1 


The servos are coupled directly in parallel with th 
control system in the same way as in a conventional ait 
plane installation. Thus, rotation of the rudder ser\ 
causes corresponding motion of the rudder pedals and 
In a similar man 
ner, rotation of the pitch servo causes fore and aft mo 
tion of the main stick, and rotation of the lateral servo 
causes lateral motion of the main stick. 


of the entire rudder control system. 


RING 


REVIEW—JULY, 1951 

When flying the helicopter by means of th« gyropilot, 
the pilot permits the stick and rudder pedals to moyg 
freely. All control of flight attitude is maintained by 
means of a flight controller located to the right of th 
main stick convenient to the pilot as shown in Fig, 4 
The flight controller consists of a hand grip, similar 4 
that on the main stick, mounted on a small box that 
contains a switch for turning on the electrical system 
and trimming controls for pitch and roll. A given posi- 
tion of the flight controller in the fore-and-aft directioy 
produces a signal calling for a definite attitude of the 
helicopter in pitch. Each lateral position of the flight 
controller produces a signal calling for a definite angk 
of bank and a corresponding coordinated rate of turn, 

An emergency release button is provided to cut out 
the gyropilot for manual control. The servos may also 
be mechanically disconnected from the control system 
by clutches operated by three “‘engaging control levers 
convenient to the pilot. A trim indicator mounted on 
the console indicates correct functioning of the system 

The amplifiers, gyros, and test instrumentation are 
all mounted on racks in the main cabin of the helicopter, 
The installation of these components is shown in Fig, 5, 
On the upper rack can be seen three Brush recorders and 
their amplifiers for recording simultaneously the control 
displacement and aircraft attitude about all three axes 
as functions of time. Just above them is a panel with 
switches and circuit breakers for the various circuits 
and meters to check the d.c. voltage and the a.c. voltage 
and frequency. On the bottom rack in the foreground 
is the gyropilot electronic amplifier. Directly behind 
it is the “‘servo-control unit” that controls the input 
Also on. this 
bottom rack are the vertical gyro and the directional 
gyro. 


voltage to the servomotor armatures. 


A flight observer was stationed within reach of this 
equipment to make adjustments to the gyropilot ampli- 
fier in flight using the Brush recorder data as a guide. 
This ability to make adjustments in flight was a tre- 
mendous help in shortening the testing time. 


PERFORMANCE 


On the morning of September 16, 1950, the installa 
tion of flight and instrumentation equipment had been 
completed, and the aircraft was ready for testing. In 
these first flight tests, only the roll and pitch servos were 
engaged. After one hour and 15 min. of flight time, 
during which several adjustments were made to the tap 
settings of the amplifier, stabilized flight in hovering 
was achieved, and it was possible to maneuver the 
helicopter about its roll and pitch axes in a satisfactory 
manner. 

On the afternoon of that same day, forward flights up 
to speeds of SO knots were made. The performance of 
the automatic pilot system was good except for a slight 
longitudinal hunting. After several adjustments 10 
flight, longitudinal hunting was reduced. The aircraft 
was brought back to the landing mat, and two landings 


were made using only the automatic pilot controls 
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HELICOPTER STABILITY 

Ina total time of two hours and 34 min., stability and 
automatic control were achieved in hovering and for- 
ward flight about the roll and pitch axes of the heli- 
copter. It was possible to fly the helicopter through 
any maneuver normally performed with the cyclic 
stick, and these maneuvers were much easier to per- 
In fact, a 
service pilot who had never before flown a helicopter, 
after a short briefing, took off, flew, and landed the 
ship—all within 20 min. Fig. 6 shows an XHJP-1 
hovering in hands-off flight close to the ground. 

The next flight tests were made with the rudder axis 
engaged in combination with the roll and pitch axes. 


form than had ever been possible before. 


Practically no difficulty was encountered in cruising 
flight, and, with few adjustments, deadbeat stability 
was obtained. Well-coordinated 
made through the flight controller. 
flight and hovering, however, control was unsatisfactory 
The reason for this 
lies in the operation of the turn-control circuit in the 


turns were easily 
In extremely slow 


with the rudder servo engaged. 


gyropilot, which is not applicable in hovering flight. 
The problem was solved by installing a switch with 
which the rudder servo could be cut out of action. 
Hovering turns could then be made with ease by con- 
trolling the rudder pedal manually, while the helicopter 
The rudder 
servo can be connected again at any time, and the heli- 


continued to be stabilized in roll and pitch. 


copter becomes stabilized on its new heading. 

Two G.C.A. runs were made at Willow Grove Naval 
Air Station, where the pilot was talked into a predeter- 
mined position over the runways. Both of these runs 
were successfully completed, and the pilot commented 
that it was easy to handle the helicopter on instruments 
and that its operation under these conditions was not 
tiring. 

The performance of the helicopter under automatic 
control is measured by simultaneously recording attt- 
tude and corresponding control motions. Recording 
the gyro signal gives the attitude of the helicopter, and 
control position is obtained from a pick-off attached to 
the control system. 
made. 


Two types of measurements are 
One compares the deviations in attitude and 
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Fic. 8. Comparison of roll characteristics in forward flight. 
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the corresponding control motions under manual control 
with those obtained when the helicopter is controlled 
automatically. The other measures the transient char- 
acteristics of the system. 

Transients are applied by moving the control stick a 
small amount. and quickly returning it to its original 
position. This is equivalent to overpowering the 
servo until the attitude deviation reaches several de- 
grees and then suddenly releasing the servo. The 
manner in which the helicopter returns to its original 
attitude indicates the amount of damping in the system. 
Comparisons of manual and automatic control for 


forward flight are shown in Figs. 7, 8, and 9. Similar 
records for hovering flight are shown in Fig. 10. Tran- 


sient characteristics are shown for both forward and 
hovering flight in Figs. 11 and 12. 

The effect of the rate circuits is clearly evident in the 
transient recordings, for, in all cases, the servo returns 
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Fic. 9. Comparison of yaw characteristics in forward flight. 
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Comparison of attitude characteristics in hovering 
flight. 


VIN. YAW PEDALS 
MANUAL HOVERING 

Fic. 10. 


| 
| 
4 
3 DEG. GYRO MANUAL t= | sec. | 
| sec. | 
| 
| 
| 
| 


32 AERONAUTICAL ENGIN} 
DEG. GYRO ROLL 1 SEC. 


| 2.3 IN. STICK 


1.2 DEG. 


SEC. 


PITCH 


STICK 


- 3 DEG. GYRO 
| 


SEC. 


+ 
YAW PEDAL 


Fic. 11 Attitude transient characteristics in forward flig 


to neutral ahead of the attitude. In some instances 


the servo actually reverses to prevent the helicopte: 


from overshooting. 


CONCLUSION 


It has been demonstrated that the XHJP-1 helicopt 
has been successfully stabilized by incorporating 
A-12 gyropilot in the control system. It is easy to fl 
in forward flight, coordinated turns, hovering flig 
take-off, and landing. Instrument flight is no 
difficult than with a conventional airplane. In 


instrument landings are easier than with a conventio 
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Fic. 12. Attitude transient characteristics in hovering flight 


airplane because the helicopter is inherently capable of 
slow and hovering flight. 

The automatic pilot will permit much wider utiliza 
tion of the helicopter by allowing flight for long periods 
of time without pilot fatigue and under all weather cot 
ditions. 
pilot to helicopters, moreover, adds to passenger cot 
fort by maintaining a steadier flight attitude. Another 
of its major contributions is to permit more precise 
navigation. The automatic pilot will become an ever 
more basic necessity to helicopter flight when it 1s 


utilized in conjunction with radio aids to navigation 


General Aspects of Cabin Pressurization (Continued from page 17) 


chargers but in some other devices as well, for dete 
mining impending failure, particularly with regard 


bearing and other important mechanical failures. Pet 


haps a reliable signal device triggered with a maximu 


permissible rate of temperature increase would offet 


some promise for the avoidance of bearing failures, 


though the preferred method, naturally, is to build 


bearings and other working parts that simply do 
fail. 


as this appears practical of attainment, improved w 


The latter course is the goal, but, until such ti 


ing devices seem in order. 


The foregoing has been generalized but outlines 1 


essence a few improvements that I consider desirable 
aircraft pressurization systems, as well as briefly 


The 


marizes some operating experiences. 


made since the development of the original Stratoliner 


in 1937 is large, and we are confident progress will co1 
tinue. 


pri yress 


While the plea for system simplification is ofte: 


repeated, nevertheless, general simplifications of de- 
sign, installation, parts, controls, and operating pro- 
cedures remain the most fertile fields of improvement 


in aircraft pressurization systems. Systems have gen- 


erally grown more complex over the years, basically be- 
cause of demands for improved and refined system per- 
formance, because of the introduction of cooling equip- 


ment, and because the operating altitudes of aircralt 


have been increased, thus broadening the band of air 
craft operating environment. 
will not be accomplished unless forcefully and unrelen 


lessly attacked. The main purpose of pressurization ! 


to provide a pleasing and acceptable comfort standard 


to the fare-paying passenger and to ensure on-time ope! 


ating reliability. With this in mind, let us strive to cor 


rect our past difficulties and move on to broader ait 
craft travel acceptance, operating reliability, and re- 


duced operating cost. 
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POUNDS OF MAGNESIUM USED IN 
STANDARD LONG RANGE BOMBER 


1940 
1,000 Ibs. 


1944 
2,000 Ibs. 


25,000 lbs. 


More payload! That’s what modern aircraft design 
demands—and that’s why magnesium, the world’s 
lightest structural metal, finds ever increasing use in 
air transportation. One-third lighter than the next 
lightest structural metal, it cuts important pounds 
off weight, without sacrificing strength. As a result 
today’s bomber covers greater distances, at higher 
altitudes and increased speeds—with more payload ! 


i = 
i 


In addition to its lightness, magnesium 1s easily 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 


Atlanta 
Cleveland Detroit « Chicago St. Louis Houston San Francisco 


Magnesium Department 


New York Boston Philadelphia Washington « 


Los Angeles « Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 


fabricated. All forms of fabrication may be used: cast- 
ings, forgings, extrusions, sheet and plate. In many 
cases, magnesium is actually the lowest cost metal 
since it permits noteworthy economies in fabrication. 


Wherever a product is made to be moved or lifted, 
magnesium should be investigated. A vital metal in 
air transportation today, it offers even greater design 
improvements for tomorrow. Keep your eye on 
magnesium if your aim is light weight. 
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|.A.S. News (Continued from page 9) 
News of Members 


» Reginald M. Cleveland (A.M.), 
New York Times, was elected to the 
Presidency of the Wings Club. 

» Dr. Hugh L. Dryden (H.F.), Direc- 
tor, N.A.C.A., was appointed on 
April 20 to membership on the Science 
Advisory Committee. This group isa 
part of the Office of Defense Mobiliza 
tion. 

» Fred M. Glass (A.M.), Director of 
Airport Development, The Port of 
New York Authority, was elected a 
Director of the Airport Operators’ 
Council at the A.O.C. annual meeting 
in Memphis, Tenn. 

» Myron B. Gordon (A.I.), Manage 
ment Consultant, Air Associates, Inc., 
has been elected to the Board of Direc 
tors, Air Associates. 

» Brigadier General Donald J. Keirn, 
U.S.A.F. (A.F.), Headquarters, Air 
Research and Development Com 
mand, Washington, D.C., was _ re 
cently promoted from the grade of 
Colonel. 

> James H. Kindelberger (F.), I.A.S. 
Past-President and Chairman of the 
Board, North American Aviation, 
Inc., was decreed a Chevalier de la 
Legion d’Honneur by the President of 
France. Presentation of the Legion 
of Honor was made recently by Gen. 
Charles F. Lecheres, Chief of Staff, 
French Air Force. 


APPOINTED S.A.E. COMMITTEE 
CHAIRMAN 

B. N. Ashton (.A.F.), President, Electrol 
Incorporated, was named to the Chairman- 
ship of the A-12 Committee, Society of 
Automotive Engineers. This particular 
committee reviews and makes comments on 
military specifications related to shock 
struts and associated equipment. In addi 
tion, it also works on industry problems 
arising from new developments. 


> Jerome Lederer (F.), Director, 
Flight Safety Foundation, Inc., was 
elected Secretary of the Wings Club. 


p> Luis Alfredo Sepulveda (M.), Me- 
chanical Research Engineer, Applied 
Mechanics, Armour Research Founda- 
tion, Illinois Institute of Technology, 
received his Master’s degree in Me 
chanical Engineering last month from 
Ilinois Tech. 


>» Igor I. Sikorsky (H.F.), Engineer 
ing Manager, Sikorsky Aircraft Divi- 
sion, United Aircraft Corporation, was 
accorded the American Helicopter 
Society’s top honor—The Dr. Alex- 
ander Klemin Award. Mr. Sikorsky 
is the first recipient of this award, 
established by Frank Piasecki 
(T.M.), Chairman of the Board, 
Piasecki Helicopter Corporation. 
Honoring the memory of the pioneer 
rotary-wing aircraft engineer, this 
award is given for ‘‘notable achieve 
ment in the advancement of rotary- 
wing aeronautics.’ It was presented 
at the A.H.S.’s Seventh Annual 
Forum held last April in Washington. 


HONORED BY ASSOCIATES 

Dr. Henry J. E. Reid (F.), Director, 
Langley Aeronautical Laboratory, N.A.- 
GAL Langley Air Force Base, Va., was 
the Guest of Honor at a smorgasbord dinner 
at his headquarters on April 30. On this 
occasion, about 200 of Dr. Reid’s long-time 
associates convened from many different 
points to pay homage to him for his recently 
completed 30 years of service with the 
N.A.C.A. Speakers at the festivities in- 
cluded Dr. Hugh L. Dryden (H.F.), 
Director of the N.A.C.A.,and Dr. John F. 
Victory (M.), N.A.C.A.’s Executive Secre- 
tary. Dr. Edward R. Sharp ( F.), Director, 
Lewis Flight Propulsion Laboratory, N.A.- 
C.A., Cleveland, served as 
Ceremonies. 


Master of 


Members on the Move 


This s2ction is for the purpose of giving 
information on the latest affiliations of 
I.A.S. members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


Enrique Aguilera (M.), now Engineer, 
McDonnell Aircraft Corporation. 

Don O. Benson (M.), Manager, General 
Aircraft and Communications Engineer, 
Northwest Airlines, Inc. Formerly, 
Superintendent, Aircraft Engineering, 
Northwest Airlines. 

Richard L. Bills, Jr. (T.M.), now Unit 
P.O. No. 1, Box 838, Randolph Air Force 
Base, Tex. 

C. W. Bogart (T.M.), Aeronautical 
Engineer GS-9, Office of Bureau of Aero- 
nautics Representative, Akron, Ohio. 
Formerly, Junior Aerodynamics Engineer, 
The Glenn L. Martin Company. 

Dr. B. G. Bromberg (A.F.), Chief Engi- 
neer, Guided Missile Engineering Division, 
McDonnell Aircraft Corporation. For- 
merly, Head, Missile Department, Mc- 
Donnell. 

Rene Bussiere (M.), Assistant Project 
Engineer, Wright Aeronautical Corpora- 
tion, Curtiss-Wright Corporation. For- 
merly, Project Engineer, American Power 
Jet Company. 

H. Lloyd Child (A.F.), Assistant Direc- 
tor, Republic Aviation Corporation’s 
Activities, Edwards Air Force Base, Calif. 
Formerly, Executive Secretary, Non- 
Scheduled Flying Advisory Committee. 

Robert C. Curry (T.M.), Senior Engi- 
neer, Structures and Accommodations, 
Maintenance and Supply Depot, American 


NEW BUAER CHIEF 

Rear Adm. Thomas Selby Combs, U.S.N., 
H.M.1.A.S., took over the duties as Chief, 
Bureau of Aeronautics, Department of the 
Navy, on May 1 for a 4-year term. Prior 
to this assignment, he had been Chief of 
Staff and Aide to Commander in Chief, 
Atlantic Fleet. He has been with BuAer 
previously, serving from 1946 to 1948 as its 
Deputy Chief. Admiral Combs was 


graduated from the U.S. Naval Academy in 
1919 and was designated a Naval Aviator in 


1922. 
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N.A.C.A. HAS NEW MEMBER 
Dr. John F. Victory, AII.A.S., 
Donald W. Nyrop, 
the N.A.C.A Mr 


Executive 
right 


Nyrop succeeds Delos 


Secretary, 
, Chairman, Civi 
W. Rentzel, H >., ints 


po 
Swearing-in ceremonies took place in Mr. Nyrop’s office on At 
Airlines System. Formerly, Engineer, A. Howard Meyers (T.M now Ma- 
Maintenance and Supply Depot, American chine and Tool Designer, Mechaneers, Inc 
Mario Di Giovanni (M Chief Engi Charles W. Morris (M now Vice 
neer, Robert Mayer Associates. For President— Eng Domanco Com 
merly, Dean of Engineering, Stewart pany 
Technical School Major Edmund E. Novotny (T.M.), 
Robert L. Fischer (T.M now Engi- Commanding Of I3ist Field Main 
neer “C,"’ McDonnell Aircraft Corpora tenance Squadro sist Fighter-Bomber 
tion Wing, Bergstrot Air Force Base, Tex 
Carl L. Frederick (M President, Formerly, Assi Flight Test Engineer, 
Frederick Research Corporation, Chevy MeDonnell Airer Corporation 
Chase, Md. Formerly, Consultant, Re Donald W. Nyrop (H.M Chairman, 
search and Development Board, Office of Civil Aeronautics Board. Formerly, Ad 
the Secretary of Defense, Washington, ministrator, ( Aeronautics Adminis 
DC. tration 


Richard H. Frost (A.F.), Assistant Chief 
Engineer, Stanley Aviation Corporation 
Formerly, Senior Project Engineer, Stanley 
Aviation. 

A. W. Hohensee (M.), Missile Design 
Engineer, Ordnance Guided Missile Cen 
ter, Redstone Arsenal, Ala Formerly, 
Designer, General Electric Company 

Charles Horne (H.M.), Administrator, 
Civil Aeronautics Administration. For 
merly, Director, Federal Airways, C.A.A. 

Ilia I. Islamoff (M.), Assistant Produc 
tion Manager, Pusey and Jones Corpora 
tion. Formerly, Supervisor, Sheet Metal 
Department, Pusey and Jones 

E. E. Larrabee (T.M.), Assistant Pro 
fessor, Department of Aeronautical Engi 
neering, Massachusetts Institute of Tech- 
nology. Formerly, Instructor, 
tical Engineering, M.1.T. 

James A. Martin (T.M.), Aeronautical 
Research Intern, High Speed Flight Re- 
search Station, Edwards Air Force Base, 
Calif. Formerly, Engineering Draftsman 
B,”’ Structures Group, Douglas Aircraft 
Company, Inc 


Aeronau- 


William A. Oconnicof (M.), Commercial 


Casting (Engineering Consultants), 8855 
Santa Mont Los Angeles. For 
merly, Engineer, Ryan Aeronautical Com 
pany 


Frederick C. Phillips (M.), Test Engi 
neer, Helicopter Division, McDonnell Ait 
craft Corporatior Formerly, Professor 
of Aircraft Design, Aeronautical Institute 
of Technology, Br l 


William H. Renison, Jr. (A.F 


, Factory 


Manager, Hiller Helicopters. Formerly, 
Industrial Management Engineer, Over 
haul and Repair Department, Naval Air 


Station, Alameda, Calif 


Delos W. Rentzel (H.M.), Under Secr« 
tary of Commerce for Transportation, 
U.S. Department of Commerce. For 
merly, Chair Civil Aeronautics 
Board 


Brian Sparks (M 
Avron Corporatio! 
American Overs« 


Vice-President, 
Formerly, Captain, 
Airlines System. 

Horton Guyford Stever (M.), Associate 
Professor, Depart 
Engineering, 


Aeronautical 
Institute of 


ment of 
Massachusetts 


REVIE 
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Technology. 
sor, Aeronautical Engineering, M.[.T 


John T. Strickland (M.), Se: 


ior G 


Formerly, Assistant Profes 


roup 
Engineer, Boeing Airplane 
Formerly, Head, Flight Test Division 
(N.A.M.T.C., Pt. Mugu, Calif. ), Fairchilg 
Guided Missile Division, Fairch Engine 


and Airplane Corporation 


Harold W. Thomas 
Chief Inspector, Quality Control Diy 
of Fighter Manufacturing, Lockh 
craft Corporation. 
Trainee in a 


Formerly, | 
involving 
Visits to all organizations within Lox 

Aircraft Corporation 


course 


Henry C. Victorian (T.M S 
Analyst, Hiller Helicopter rT 
Design Engineer, Cessna Aircraft (¢ 
pany 

Harry H. Wallace (M 
Engineer, Stratos Division 
Engine and Airplane Corpor 
merly, Assistant to Technic 


NEPA Division, Fairchild 
Robert H. Ward (T.M.), I) 


Engineer, Minneapolis-Honeyy R 
tor Company 
namicist, Chase Aircraft Company 
Earl T. Wegner (T.M.), nov 
ing Draftsman, North American A 
Ine 
Eldad Wertheim (T.M 
ind Testing 
Designers, Inc 


Engineer, Cor 


KEY POSITION WITH CONVAIR 


A. P. Fontaine (A.F.) ha 
Vice-President and Genera lay 
Consolidated Vultee Aircraft Cort 
A 1930 graduate of New York 

with a B.S. degree, he was Cor 
previously from 1939 to 1945 

he became Director, Aeronaut 
Center, University of  Micl 

which position he resigned 
Convair. In the past, Mr. Foi 
also associated with Bendix A 
poration as Director of th EB 


Aircraft Division, with Rep 


Corporation as Project 
Fairchild Aircraft Division, | 
nd Airplane Corporation, 


ine a 


(AF Assistan 


Formerly, Jun Aer 
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and every company, to 


OR every ton of ingot steel produced, at least 

ahalf-ton of iron and steel scrap must have 
breviously reached the furnaces. Steel is currently being 
produced at full capacity, more than 100 million ingot 
tons annually—and there is a developing scrap short- 
ige of serious proportions. Just as in the early years 
of World War II, the steel industry asks the help of 
all industry to relieve the situation. 


TWO IMPORTANT THINGS TO 00 


(1) CLEAN OUT YOUR PLANT SCRAP. 
This is a job that every company can do. 
Old, worn-out or out-moded and replaced ma- 
chinery and equipment, rails, structural parts, 
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etc. constitute the “heavy melting scrap’”’ which 
the steel industry needs most. Clean up your 
plant and yards—move out this heavy scrap into 
the channels of use. 


(2) HURRY BACK YOUR WORKING SCRAP. 
Don’t let the waste of metal-working— 
turnings, borings, punchings, crop ends, etc.— 
lie around the plant a day longer than necessary. 
Keep it moving, back to the furnaces. And 
doubly important, be sure to classify and segregate 
your alloy steel scrap. Thus handled, it not only 
commands a higher price, but will help to 
conserve the nation’s supply of critical alloys, 
practically all of which are highly essential. 


Contiibultd in the National Lrltrost 


ALLEGHENY LUDLUM STEé CORPORATION 


Henry W. Oliver Building + Pittsburgh 22, Penna. 


wed CL 3617 


tive J 
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Horace A. Campbell 
Horace Allen Campbell, M.I.A.S., 
passed away on October 27, 1950, at the 
age of 46. 


Born in Tappen, N.D., Mr. Campbell 
attended the Riverside Junior College 
2 years and California Institute of 
Pechnology for 3 years, graduating from 
the latter in 1929 with a B.S. degree in 
engineering. 


for 


From 1931 to 1939, Mr. Campbell was 
employed as a Civil Engineer with the 
Metropolitan Water District of South 
ern California, Los Angeles. In 1939, 
he took advantage of the various aero 
nautical courses he had taken at Cal 
Tech and became associated with Doug- 


Necrology 


las Aircraft Company, Inc., as Strength 
Tests Engineet At the time of his 
death, he was working at Douglas’ El 
Segundo Plant 

Mr. Campbell is 
widow, Mrs. 


survived by his 
i M. Campbell, and a 
son, Jack. 


Ensign Charles Dobony 


Ensign Charles Dobony, U-S.N., 
T.M.L.A.S., died on February 16, 1951. 
He was 24 vears of age 


A native of Buffalo, Ensign Dobony 
became a student at the Massachusetts 
Institute of Technology where he was 
also enrolled in the Naval V-12 class. 
Upon being graduated from M.I.T. in 


1946 with a B.S. degree in Aeronautical 
Ingineering, he was commissioned an 
Ensign in the U.S. Naval Reserve 
During the ensuing period from March 
to July, 1946, he was assigned to the 
Research and Development 
Bureau of Aeronautics, as an 


Division 
\ssistant 
Design Evaluator. 

When Charles Dobony received an 
appointment tothe U.S. Naval Academy. 
he resigned his Naval Reserve commis. 
sion and matriculated at Annapolis jp 
1946 as a Midshipman. He was gradu. 
ated from there last vear with a BS 
degree in Electrical Engineering and 
went on to the Naval Air Station at 
Pensacola, Fla., for flight training, 

Ensign Dobony is survived by his 
mother, who resides in Buffalo 


Corporate Member News 


e AiResearch Manufacturing Company, 
Division of The Garrett Corporation . . . It 
has been announced that Murray S. 
Gelber, Vice-President and Secretary of 
The Garrett Corporation, has been ap- 
pointed Vice-President and Manager of 
the AiResearch Manufacturing Company 
of Arizona, another Garrett division. 

e Allis-Chalmers Manufacturing Com- 
pany... The construction of a new plant 
with approximately 400,000 sq.ft. of floor 
space available for production compres- 
sors for the Wright J-65 Sapphire turbojet 
engine has been announced. The new 
building will be located on a 200-acre tract 
of land recently purchased at Terre Haute, 


Ind. The cost will be in excess of $5,000,- 
OOO 
e Aluminum Company of America... A 


new Alcoa-developed high-strength alumi 
num alloy has been temporarily designated 
NA7S8S. Of the same aluminum-zince- 
copper-magnesium family as Alcoa Alloy 
75S, XNA7SS has approximately 10 per cent 
higher tensile and yield strengths with 
about the same elongation and fatigue 
properties. Limited tests, however, have 
indicated that the increase in mechanical 
properties of NA78S will involve some 
sacrifice in workability. This alloy is for 
the present being made available to plane 
builders for experimental and controlled 
production use only... A new aluminum 
smelting plant, capable of supplying 
170,000,000 Ibs. of aluminum annually, is 
being built at Wenatchee, Wash. It is 
hoped that the first aluminum can be pro- 
duced there by August, 1952. 

@ American Airlines System . . . Coincid- 
ing with the introduction on April 29 of the 
first of 17 new DC-6B’s are the addition of 
60 new scheduled flights and the discon- 


tinuance of transcontinental sleeper serv- 
ice. It is not known when sleeper serv 
ice will be resumed 

@ Bendix Radio Division, Bendix Aviation 
Corporation A tiny electronic amplifier, 
weighing less than 2 oz. 
only 35 componet 
veloped the 
tories 


and requiring 
parts, has been de 
Bendix research 


labora- 
This band-pass-type amplifier with 
a rated electrical gain of 130 db. is con- 


sidered a major advance toward minia 
turized air-borne radio equipment 
Boeing Airplane Company... A new 


type of airplane model for wind-tunnel 
testing has been developed. Thin alumi- 
num alloys, balsa-wood, and other light 
weight materials are being put together by 
the model crew in such a way that the 
completed model has the same flexibility 
as the full-scale airplane would have. Ac 
cording to the report, this aeroelastic 
model is capable of providing both struc 
tural and aerodynamic answers not only 
for static conditions but for all cases of 
flutter and dynamic stability . C. B 
Gracey was elected to the newly created 
post of Vice-President —Operations by the 
Board of Director Mr. Gracey has been 
Factory Service Manager at 
Seattle Division for 


Boeing's 


the past 3 years 
Company, Douglas 
Inc., and Lockheed 
. Representatives 
Douglas, Lockheed, and the 
Force 


@ Boeing Airplane 
Aircraft Company, 
Aircraft Corporation 
from Boeing, 
U.S. Air recently completed pre 
liminary planning for the B-47 
Stratojet production on a_ tricompany 
scale. this program, the 
Boeing B-47 would be built ‘‘at some time 
in the future’’ by Douglas at its reacti- 
vated bomber plant at Tulsa, Okla., and 
by Lockheed at the reopened Marietta, 


Boeing 


According to 


Ga., plant. B-47 production schedules 
for Douglas and Lockheed have not yet 
beenannounced. Production of the swept 
wing B-47 at Boeing’s Wichita Division 
however, is already under way 
as the designer of the B-47, will furnish 
engineering, tooling, and other technica 
information for the program and will be 
responsible for continued development an 
modification of the Stratojet series of air 
planes. 


Boeing 


@ Consolidated Vultee Aircraft Corpora- 
tion .. . Convair and Southern Methodist 
University are jointly offering courses ol 
study which lead to master of science de 
grees in engineering, with all classwork 
done in the aircraft plant itself. Believed 
to be the first such graduate study prograt 
instituted in the Southwest on an indus 
try’s site, the curriculum was begun 0 
May 29 with an enrollment of 
graduate engineers. S.M.I 
and qualified Convair engineers are teach 
ing the program. Two degrees will b 
offered: Master of Science in Electrice 
Engineering with an option in el 
and a Master of Science in Mechanica 
Engineering with an option in either struc 
tures or power plants. 


ibout 35 


pre )fessors 


ctromics 


e Cornell University ... The new $1,700) 
000 center for the study of engineering 
materials, now under construction as pat 
of a long-range engineering development 
program, will bear the of tw 
Cornell faculty members who pioneered !! 
engineering education. The materials 
testing laboratory will be named Thurstot 
Hall in honor of Robert H. Thurstot, 
Director of Sibley College of Mechanical 
Engineering, Cornell, from 1885 until his 
death in 1903. The materials processilg 
laboratory will honor Dexter S Kimball, 
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LONGEST RANGE 2-ENGINE BOMBERS, 
the mighty P2V's are packed with power. 
Radar “eyes” enable them to hunt subs through 
clouds and darkness . . . and to complete their 
mission with a salvo of rockets. Their specifi- 
cations call for Clifford Feather- Weight 
All-Aluminum Oil Coolers. 


LOCKHEED’S P2V NAVY PATROL BOMBERS 
Cool Their Orl With 7 
Modern aircraft of all types — conventional or jet 
powered — rely on Clifford Feather-Weight All-Alumi- 
num Oil Coolers . . . the only all-brazed type of oil cooler. [ FFD) 
Famous Feather-Weights achieve a remarkable weight 


strength ratio thanks to Clifford’s patented brazing 
method and accurate pre-testing in Clifford’s wind 
tunnel laboratory . . . the largest and most modern in 
the aeronautical heat exchanger industry. Your inquiry 
is invited. CLIFFORD MANUFACTURING COMPANY, 
138 Grove Street, Waltham 54, Massachusetts. Division 
of Standard-Thomson Corporation. Sales offices in 
New York, Detroit, Chicago, Los Angeles. AND GELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 


FOR AIRCRAFT ENGINES 


HYDRAULICALLY- FORMED BELLOWS 


Instrument 


Aircraft @®) Steam Trap 


= Bellows te Bellows 


Assembly 


Bellows Assembly 
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now in retirement at 85, who was the first and approved for use by aircraft manu modified to accommodate the bukofi;h; J _xs=— 
Dean of Cornell’s College of Engineering facturers, have been introduced.  Effect- extra wheels. The purpos¢ ' — 
These units are expected to be completed ing substantial vings in weight with no gear is to increase the ut f 
in the spring of 1953 sacrifice in strength, the new gang channel Packets for landing on unprep 
© Douglas Aircraft Company, Inc... . The nut is 30 per cent lighter and the new with rough sod or soft surfac¢ 
new DC-6B transport, the improved model anchor or plate nut is 25 per cent lighter Preston Lane, Jr., a former Maryla 
of the four-engined airliner, was assigned than similiar E.S.N.A. fasteners now com governor, has been elected a member o 
type certificate No. 6A4 on April ll. The monly in us¢ the Board of Directors 
certification was for 100,000 Ibs. gross e Fairchild Aircraft Division, Fairchild @ The Firestone Tire & Rubber Company § —— 
take-off weight and 85,000 Ibs. landing Engine and Airplane Corporation An of California .. . Rubber-fabric fuel cel ———~ 
weight. With 91 of this model on order experimental t n-type gear has been that fit into the wings and fuselages g 
irom 12 air lines, four of the 91 were to be installed on the ( )Packets. Although U.S.A.F. fighters and bombers are back in § Alt 
delivered immediately after the certifica- it resembles thi currently used on production. These fuel cells are self. ie 
tion —two to United Air Lines and two to production mod f the C-119 in that it sealing in the event of a bullet punctur 
American Airlines System . . . Leo A. consists of the same essential strut ar e General Electric Company A 1 
Carter, M.I.A.S., General Manager, Santa rangement, th irrying two side-by special 180,000-hp. motor unit. that aa [he lar 
Monica Plant, and T. E. Springer, General side wheels ha 1 replaced. In its well be the most powerful electric drive of led to 
Manager, El Segundo Plant, have been place is a truck that has been mounted on a its kind, is being construct for ae 
elected Vice-Presidents. M. A. Kava- pivotal fitting on 1 main oleo strut that N.A.C.A. for installation in u efhicien 
naugh, Chief Accountant, has been made carries four whe ightly smaller than sonic &-ft. wind tunnel at the Ames Aer the max 
Assistant Treasurer those now used on the production version nautical Laboratory, Moffett Field, Calif with the 
e Elastic Stop Nut Corporation of When the gear is fully extended, the front Although the drive consists of four 45,0 \|so, ce 
America . Two new designs in gang wheels are a bit higher than the rear ones, hp. 720-r.p.m. variable-speed iI lems in 
channel and anchor nuts, manufactured in permitting the rear wheels to touch down tion motors mounted in tandem o1 g . 
conformance with Specification AN-366 first on landing Nacelle doors have been shaft, G-E engineers believ« complet high alti 
unit will have a peak 1-hour output F the brus 
ARCTIC RADAR DOME 216,000 hp. Two axial-flow compressors the alt 
This inflated rubber radar dome recently completed by The B. lrich Company for the much | 
U.S. Air Force will be used to house aircraft warning equipme nstalled on the Arctic would | 
rim of the Western Hemisphere. Its specially compounded ru 1 fiber-glass walls are By u 
made as thin as possible in order to get clear reception of radar thout distortion. The 
tor control The N.A.C.A. has als AC pov 
structure itself measures 37 ft. in height and 54 ft. in diameter, cor over 60,000 cu.ft. of eee ted at 110,000hr “al svs 
space, and is inflatable with an air pressure of less than 1 1b. p The dome was con 
structed to withstand 120-m.p.h. winds and heavy accumu! it and snow. Other appreci 
drive installed a few years ago t In a 
present 16-ft. wind tunnel at Ame This 
drive, comprising two 41,500-hp. an alterna 
27,000-hp. variable-speed a.c. inductiot chines | 
motors, will use the slip-regulator ar hydrat 
Clymer-System speed control in combing source: 
tion More than 80,000 sq.ft. are to b ant 
added to the 1,000,000-sq.ft. turbine plan 
in Schenectady, N.Y. Total estimate KVA te 
cost for the extension, new equipment, al and va 
rearranging facilities will be approximately ratings 
$6,500,000 . . . A 16-page booklet, for ou 
1406, showing the facilities and work ¢ - 
the new $2,000,000 Measurements Labor 
tory of the Meter and Instruments Div 
sions, is now available from G-E, Schenec 90 
tady 
© The B. F. Goodrich Company The 
increased production of Delcers, the pu! In addi 
sating rubber tubes, has resulted in th he Ro 
addition of several thousand feet of floor are list 
space as well as extra equipment Cot the avi 
struction on additional facilities for The eae 
B. F. Goodrich Research Center, originally in thea 
opened in 1948, has been started Con — 
pletion is expected around this coming aa 
October . . . William S. Richardson, Presi Airfr 
dent, B. F. Goodrich Chemical Compan} Airer 
has been made a Vice-President of Th res 
B. F. Goodrich Company. Mr. Richat an 


son will continue in his capacity as 


chemical company’s President 


@ The Goodyear Tire & Rubber Com- 


pany A lightweight, inflatab t-po 
maintenance shelter has been develop 
Made in two sections that are 1 1ounted 0 
mated dollies for maneuverability, 
portable shelter fits around one tl 
pedestals under the wings ol B-ot 
bomber. The suspended jet pod is thered) 


completely enclosed in a weather-pro0! 
structure that is 27 ft. long by 14 ft. hig! 
by 14 ft., 8 in., wide. The 
internally braced with a series of aluminun n 
stiffeners interlaced with wire cable 
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Whats doing at Jacks 


Alternators Offer Means to Boost AC Power Output 


The large amounts of AC power required by modern aircraft have 
led to the use of engine-mounted alternators which are high in 
eficiency, thereby permitting a given airplane to have available 


the maximum amount of AC power 
with the least tax on engine output. 
\lso, commutation and brush prob- 
lems inherent in DC generators at 
high altitude are largely avoided, since 
the brushes and commutators used in 
the alternators may be utilized at 
much lower current densities than 
would be practical on DC machines. 

By using alternators to generate 
\C power, the total installed electri- 
cal system weight may be reduced 
appreciably. 

In addition to engine-mounted 
alternators, J& H has developed ma- 
chines for use with air turbine drives, 
hydraulic drives, or other power 
sources. The current J&H line of 
aircraft alternators ranges from 3 
KVA to 312 KVA, with both constant 
and variable-speed machines in most 
ratings. We also offer tailored designs 
for guided missile applications in- 


90 Aviation Customers 
Served by J&H 


In addition to our military customers—the 
\ir Force, the Army and the Navy—we 
are listing below 90 major customers in 
the aviation industry who count on J&H 
Rotomotive devices to perform vital functions 
in their equipment. 


Commercial Air Lines — Domestic 24 
Commercial Air Lines — Foreign 17 
Airframe Manufacturers 16 
Aircraft Engine Manufacturers 6 
Aviation Equipment Manufacturers 25 
Research & Development Centers 2 


volving unusual cooling conditions 
and operating requirements. 

J&H Alternators embody many 
years’ experience in designing for 
specific aircraft applications. This 
design experience enables us to pro- 
vide a maximum of performance with 
a minimum of weight and space. 


J&H moves fast to give 
you working models! 


In this complete model building shop 
in the engineering laboratory, J& H 
takes designs off the boards and 
makes them work. Finished parts are 
fabricated and checked carefully 
against specifications. They are then 
precision assembled into electrical. 
hydraulic or mechanical prototypes 
for thorough experimental testing. 
Individual initiative and flexibility 
enable J& H engineers to get at your 
problem faster ... give you the working 
Rotomotive prototypes you require. 


Jack « Heintz 


EQUIPMENT 


means electrical, hydraulic or mechanical devices ' designed to solve 
unusual problems of developing power, controlling it, or using it. 


A representative J&H Alternator—the 
G90-1 Model—with a 15 KVA, 120 volt. 


single-phase rating. 


CHIEF ENGINEER'S CORNER 


Many customers have asked us for 
quotations on special types of alter- 
nators—cascade, induction, and the 
like. Our company has built several 
models of these, gaining experience 
that is invaluable in determining 
the best type of alternator for a 
specific purpose. 

In general, there are no ‘‘trick” 
machines that solve all of the funda- 
mental problems we encounter. Each 
type of machine has its advantages 
and its disadvantages. 

Often, we are asked to quote on a 
specific tvpe of machine, but after 
learning more about the application, 
we find that another type is better 
suited. 

Usually these situations arise from 
a misunderstanding of the brush 
problems involved at high altitude. 
Many advances have been made in 
the treatment and application of 
brushes, especially as applied to 
alternators. It is a rare 
where we find it necessary to provide 
a **brushless” alternator design with 
its inherent disadvantages. 

We hope our customers will pro- 
vide us with a maximum of applica- 
tion and environment data. We will 
then be in a position to choose the 
best type and design of machine to 
meet your requirements. Write JACK 


& HEINTZ... Cleveland 1, Ohio. 
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DECELERONS FOR THE F-89 


ENGINEERING 


Engineers at Northrop Aircraft, Inc., have designed a jaw-like dec n for the F-89 Scorpion. 


This type of control surface can act either as an aileron or a fighte ike 
the jaws (shown open in the picture) are closed and function together 
dives, these jaws are fully opened for braking effect. 
a target, are said to reduce speed long enough to permit firing, aft 


the ship scampers away. 


designed to withstand a wind load of 70 
m.p.h., when moored, and a snow load of 
30 Ibs. per sq.ft. The material used in its 
construction is a 2-ply nylon fabric coated 
with a synthetic rubber; the plies them- 
selves are separated by 2- to 3-in. dropped 
pile threads. The complete structure can 
be inflated with only 10 lbs. of air pres- 
sure. Both shelter and dolly are de- 
signed for compact packaging for air ship- 
ment and for rapid assembly. A similar 
shelter will also be produced for the B-47 
bomber. 


®@ The Goodyear Tire & Rubber Company 
and A. V. Roe Canada Limited . . . Good- 
year electrothermal deicing pads, known 
as Iceguards, have been fitted on the lead- 
ing edges of the wings and empennage of 
the Avro Jetliner. The deicers were de- 
signed by Goodyear’s aviation specialists 
in cooperation with the National Re- 
search Council. The N.A.C.A. laboratory 
in Cleveland ran tests on the Jetliner’s new 


In normal flight, 
n ordinary aileron; in 
The jaws, oper sa fighter closes in on 
vhich they are closed and 


The F-89’s are armed with a cluster of 20-mm. cannon 


equipment as part of this country’s 
C.A.A. and Canada’s Department of 
Transport requirements for certification 

Lear, Incorporated .. . Paul Moore has 
been elected Executive Vice-President 
and General Manager 

® McDonnell Aircraft Corporation 
Kendall Perkins, A.F.1.A.S., who was 
formerly Manager of Engineering, was 
made Vice-President Engineering 

® Meletron Corporation... . Development 
of pressure-actuated switches for rocket- 
engine applications has been initiated 
under a Research and Development con- 
tract recently awarded by Air Materiel 
Command rhe project’s principal ob 
jectives are resistance to extreme vibra 
tion, ability to withstand wide tempera- 
ture ranges, and greater sensitivity and 
accuracy. 

® North American Aviation, Inc. . . . The 
AJ-1 bomber has been given the name of 
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“Savage’’ by the Navy. 


: This particular | a 
name was submitted by the late [; | 
Comdr. Clyde Fairless, Flight Surgeon / ] 
Composite Squadron VC-5, who died } 


line of duty between the time he submitte 
this suggested name and the time it wa: 
chosen as the winner among 43 submitted 
@ Northrop Aircraft, Inc. A 
burner jet engine was designed and devel 
oped by Northrop Aeronautical Instity 
students by modifying a P-38 supercharge 
This small-scale centrifugal turbojet ep 
gine, representing 2 years of research, js 
capable of powering a light plane and it 
design is similar to the J-33 jet engine, |; 
weighs 168 Ibs. and develops a total of 39 | 
Ibs. (calculated ) static thrust ! 
The Parker Appliance Company . 0. 
rings and other precision molded seals ing 
newly developed synthetic rubber com 
pound (Parker 42) are now obtainable 
Parker 42 is said to function effectively jn 
sealing performance anywhere in ‘th 
temperature range of —85° to +275°F 
© Piasecki Helicopter Corporation 
Gareth W. Speer, formerly with Kaiser 
Frazer, has been named Treasurer 

© Pratt & Whitney Aircraft Division 
United Aircraft Corporation . In th 
production of the J-48 Turbo-Wasp turk: 
jet engine, it is said that the use of ma 
terials unavailable in the western hemi 
sphere has been avoided. 
materials 


1Our- 


Of three critical 
columbium, cobalt, and tung- 
sten—columbium has been eliminated 
while cobalt and tungsten have been re 
duced to only a small trace of a fraction of 
a pound per engine. Columbium is avail- 
able only in Nigeria; there are small de 
posits of the other two materials in Nort! 
and South America. | 


® Republic Aviation Corporation As | 
part of an expansion program, a branch 
engineering office has been opened at 99 


Church Street, New York City 

e Servomechanisms, Inc. Since May | 
the main office and home plant have beet 
located on a two-acre landscaped plot neat 
the intersection of Post and _ Stewart 
Avenues, Westbury, L.I., N.Y. This new 
site includes, in addition to parking facil 
ties, a main building and annex which pro 
vide 36,000 sq.ft. of available floor area 
Thirty thousand square feet have beet 
allocated to engineering and productiol 
the remaining 6,000 sq. ft. are given over t 
the general office. The Westbury plantis 
continuing its design activities in the ele 
tronic and electromechanical fields. As 
part of an expansion and decentralizatio 
program, a Southeastern produc tion plant 
and office were established recently at Fort 
Lauderdale, Fla. There is also a Pacifi 
Coast liaison service office at the Lo 
Angeles International Airport 

© Stratos Division, Fairchild Engine ané 
Airplane Corporation . . . A new $2,(000,0) 
plant that will contain approximately 
125,000 sq.ft. of floor area is to be con 
structed on a 24-acre site by the Long 
Island Railroad, Bay Shore, L.lL., N.Y 
It will be used for the manufacture of ait- 
craft refrigeration and pressurization units 
and other aeronautical accessories The 
factory portion of this new structure will 
be one story high; the engineering ane 
general office section will be two store 
high. The building will be ready for 
occupancy in November 
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fitting for Fighting Planes.. 


Resistoflex 
FORGED ALUMINUM 
elbow hose fittings 


Products by Westinghouse are widely known for 


Used in their dependability. To be adopted, a component 

must demonstrate it, too, fulfills this same require- 

Resistoflex Hose Assemblies ment. With Resistoflex hose fittings, over 2 years’ 
for the new service in gas turbine engines have proved not only 


their complete reliability, but also their advantages. 
e You'll find Resistoflex hose assemblies a big help 
Westinghouse in space and weight engineering problems. Alumi- 
num forgings, these fittings combine toughness 
with light weight in compact, one-piece designs. 
J-40 Turbojet Their true internal bends assure full -——-—-, 

flow with minimum turbulence. 
For details and flow test data, send 
for your copy of the Resistoflex Air- 

craft Catalog. 


Hose-connecting end manufactured 
under license of Aeroquip Corporation 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 
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® Shell Oil Company .. . According to a 
Shell Fellowship Committee announce- 
ment, twelve Fundamental Research 
Grants, initiated last year, will be ex- 
tended for a second year and will total 
$60,000. The new research grants sup- 
plement Shell’s Graduate Fellowship Pro- 
gram of 45 fellowships, totaling $75,000 
annually, which also remains unchanged 
for 1951-1952. Fundamental Research 
Grants have been awarded to California 
Institute of Technology, Carnegie Insti- 
tute of Technology, University of Chicago, 
Harvard University, Massachusetts Insti- 
tute of Technology, Princeton University, 
Stanford University, and Yale University. 
The main proviso on these grants is that 
they be utilized directly for fundamental 
research in the field designated. With re- 
gard to the Graduate Fellowship Pro- 
gram, students recommended by the col- 
lege as Shell Fellows receive a stipend of 
$1,200 for the academic year; their tuition 
and fees are paid; a special fund of $300 is 
allocated to each school for related re 
search expenses of the fellow. Fellowship 
preference is given to candidates in their 
final year of Doctorate study. 

® United Air Lines, Inc. A new jig 
that uses hydraulic pressure in restoring 
rings to proper shape has been developed 
at the San Francisco maintenance base. 
It is said to simplify greatly the overhaul 
assembly of exhaust collector rings for the 
R-4360 engines. 


Boston Section 
L. J. Nuttall, Secretary 


The members of the Boston Section 
were treated to a talk by R. Dixon 
Speas, U.S. Representative, A. V. Roe 
Canada Limited, on ‘Operational As- 
pects of Turbojet Transports’? at the 
April 11 meeting held at the Massa- 
chusetts Institute of Technology. 

Mr. Speas started his talk by filling in 
some of the background of the Avro 
Jetliner and then showed motion pic- 
tures of some of the flight testing of the 
plane. He went into a candid discus 
sion of the pros and cons of the turbojet 
power plant for transport planes as 
compared with the reciprocating engine. 
He then presented operational flight 
data taken over regular air-line routes 
and compared these results with data 
from the air lines’ planes taken the same 
day. Some of the main advantages of 
the jet-powered transport are faster 
schedules, less noise and vibration, and 
smoother flying at higher altitudes; the 
main disadvantages are slightly higher 
fuel costs and more frequent overhauls. 

The members present enjoyed Mr. 
Speas’ talk and were convinced that the 
turbojet has a place in the commercial 
transport business. 


ENGINEERING 


Westinghouse Electric Corporation .. . 
A new Air-Arm Division has been formed 
that will occupy a new 400,000-sq.ft. plant 
to be built on the recently purchased 75 
acre tract of land at a corner of Balti 
more’s Friendship Airport. Completion 
of this new plant, which will include offices 
and an engineering laboratory, is expected 
by autumn. By the end of this year, this 
division should be ing out automatic 
computers to direct gun and rocket fire, 
radar and autopilots for 
guided missiles, 

armament systems 
struction of 


fighter planes and 
complete air-borne 
Plans for the con 


an electronic-tube manufac 
turing plant on a 70-acre site in Bath, 
N.Y - has been ounced The struc 
ture, when complet will provide three 
manufacturing and 
warehousing. H juarters of the Elec 
tronic Tube Divisi will be at the large 
plant near Elmira, Y 
for construction 
There will also 
tories at the El nt... For copies 
of a new 28-page booklet (B-4739) on 
“Westinghouse Larg 
write to Box 2099 
other things, thi 
sumimary of the ty 
two basic kin 
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Induction Motors”’ 
Among 
et presents a quick 
nd features of the 


Pittsburgh. 


induction motors: 


Type CSF squirt ige motors for 
constant-speed dr ind Type CWE 
wound-rotor motor rr adjustable-speed 
drive. 


Sections 


Chicago Section 


Alfred S« 


Secretary 
The annual meeting with the 
A.S.M.E. was held April 17 in the 
facilities of the Western Society of 
Engineers. A _ brie! 
ceded the dinner 


social period pre 


The meeting was called to order at 
8:00 p.m. by Mr. McNaulty of the 
A.S.M.E. Forty-eight members and 
guests assembled to hear Albert Gail of 
Cornell Aeronautical Laboratory talk 
on “The Development of the Helicop 
ters’’ as well as problems encountered in 
their design and fabrication. 


Mr. Gail has been associated with heli 
copter work for a long time and was one of 
the pioneers of MecDonnell's ‘Little 
Henry.” He spoke about many interest 
ing conditions, comparing rotors driven 
by ram-jets to those mechanically driven 
It was shown that the ratio of useful load 
to the gross load can be materially 
improved with ram-jets and with sim 
pler controls. The simpler control could 
be accomplished tilting the main 
shaft and eliminating the swash plate 
An interesting question and answer 
session followed the talk. Mr. Mce- 
Naulty closed the meeting. 
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Dayton Section 
Major W. A. Barden, Secretary 


On April 26, approximately 50 mem 
bers attended a lecture presented by Dr 
Heinz E. Schmitt, Office of Air Rx 
search, who spoke on the subject 
‘“Afterburning Without Afterburners 


Hagerstown Section 


Robert A. Darby, Secretar) 


\ 


A dinner meeting was held on April 17 
at the Hotel McLaughlin, Greencastle 
Pa. 5S. Paul Johnston, I.A.S. Director 
and Robert R. Dexter, I.A.S. Secretary 
were guests of the Section for this meet 
ing to which wives were invited. Rear 
Adm. Lawrence B. Richardson, U.S.) 
(Ret.), I.A.S. President, a member 
the Hagerstown Section and Director 


\ 


Research and Development, Fairchild 
Engine and Airplane Corporation 
tended. Guest speaker of the evening 
was T. E. Newbold, Jr., General Mar 
and Airplane Corporation. Robert | 
Gilson, Section Chairman, presided 
Mr. Johnston extended the greetings 
of the Institute to the Hagerstown & 
tion. The floor was then given over | 
Mr. Newbold for the subject ir 
Cycle Refrigeration Systems for Au 
craft.” Mr. Newbold reviewed existing 
requirements for cockpit pressurizatior 
and cooling, suggested possible growth 
of these requirements, and reviewed the 
thermodynamic principles of refrigera 
tion using air as the working fluid. After 
a discussion of simple and regenerative 
systems of refrigeration, he passed on t 
the problems of mechanical design 
especially those of the turbine. Cuta 
way models of the Stratos NUR 
refrigeration unit for jet aircraft cockpits 
and of the $60 cabin supercharger facilt 


problems involved. 


The meeting was attended by 
members and guests. 


Montreal Section 
G. E. Otter, Secretary 


The Montreal Section held a joint 
meeting with the Montreal Section of the 
S.A.E. on April 17. Approximately 150 
people attended the meeting. John 
Drummond, I.A.S. Section Chairman 
introduced the speaker. Igor I. Sikor 
sky, Engineering Manager, Sikorsky 
Aircraft Division, United Aircraft Cor 
poration, addressed the meeting on the 
subject, “The Role of Helicopters im 
Peace and War.” 


Mr. Sikorsky discussed some of the 
problems and trends associated with the 
future development of helicopters. He 


compared the single- and multirotored 
helicopters and pointed out that the 
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INDUSTRIAL SOUND CONTROL 


Zuiets Noise... 
OF 

JET AND RECIPROCATING 

ENGINE TEST CELLS 


PUT AN END TO... 
ANNOYANCE, COMPLAINTS, 
THREATS OF LEGAL ACTION 


Industrial Sound Control 
Jet Aijircraft Mufflers 
And Panels cut the roar 
of jets to the level of 


neighborhood noises. 


ISC MUFFLERS ELIMINATE 
EXCESSIVE WATER CONSUMPTION 


ISC engineering can quiet your aviation 
manufacturing operations . in the test- 
cell. . . on the airstrip. ISC installations 
are proving their effectiveness in aircraft 


engine and plane plants everywhere! 


Write, wire, or phone for further information. 


ndusiial yound 


45 GRANBY STREET 
HARTFORD, CONN. 


F119 SEPULVEDA BLVD. LOS ANGELES, CALIF. 


LAS. NEWS 


airplane designer had long ago dis- 
carded the structurally efficient multi- 
wing designs in favor of the structurally 
inefficient but aerodynamically efficient 
monoplane. He expressed the opinion 
that single-rotored designs would be 
generally adopted to avoid penalties 
and complications due to vibration, 
interference, etc. 

With regard to the maximum size of 
the helicopter which could be designed, 
Mr. Sikorsky foresaw no upper limit. 
One-hundred-seaters are entirely feas- 
ible. The weight cube law applies no 
more to the helicopter than it did years 
ago to airplanes when it was forecast 
that the maximum possible gross weight 
of an airplane was one ton. 

Mr. Sikorsky believed that the upper 
cruising speed of the helicopter would 
be approximately 175 m.p.h. By using 
a fixed wing for cruising and a rotor for 
slow speed or by the use of the converta- 
plane, the upper speed limit could be 
made to approach that of conventional 
aircraft. He thought that the use of 
propulsion units mounted on the rotor 
would have considerable use particu- 
larly for specialized uses but that the 
greater proportion of helicopters will 
retain the transmission. 

Protection of the rotor against icing 
is still a problem and there has not been 
a helicopter built as yet with adequate 
protection for all-weather flying. The 
early optimism that centrifugal force 
would keep the rotor iree of ice has not 
been born out. 

Mr. Sikorsky showed two films illus- 
trating some of the uses as well as the 
maneuverability of the helicopter and 
concluded by answering numerous ques- 
tions from the floor. 


Pittsburgh Section 
R. H. Fields, Secretary 


On April 3, at 8:00 p.m., at the 
Mellon Institute, the meeting was 
called to order by Chairman G. F. 
Towner with 11 members and 23 guests 
present. After announcing the meet- 
ings remaining on this season’s schedule, 
the speaker, Adm. Lawrence B. Richard- 
son, I.A.S. President and Director of 
Research and Development, Fairchild 
Engine and Airplane Corporation, was 
introduced. Admiral Richardson's 
topic was ‘The Evolution of Cargo 
Planes.”’ 

The Admiral pointed out that, during 
World War II, although there were 
many converted transports used for 
cargo planes, there were no real cargo 
planes. As a result, it was common 
practice to have to disassemble or cut up 
large pieces of equipment in order to get 
them into the converted transports. 
Loading and unloading constituted the 
majority of the time consumed in air 
carrying of cargo by large factors. Al- 


‘Load-sensitive 


| 


TO INCREASE STROKE 
TURN SCREW ccw 
V2 TURN = 1° 


The ROTORette approaches the 
ultimate in simplicity for a two- 
position rotary actuator because of its 
unique load-sensitive feature. 

Motion is controlled positively by 
adjustable mechanical limit stops. 
The adjustable load-sensitive limit 
switches are de-energized whenever 
the actuator either reaches the limits 
of mechanical travel or encounters 
the maximum permissible load. This 
construction provides two essential 
characteristics for dependable opera- 
tion of valves, dampers, etc., up to 
50 inch-pounds maximum operating 
load: 

1. Accurate positioning of the 

driven device 
2. Elimination of damage from 
overtravel or overload 


See condensed literature in 1951 
I.A.S. Aeronautical Engineering 
Catalog or write for Bulletin 118. 


ROTORette 


is currently used on these planes 


Lockheed F-94C Republic F-84E, F-84F 


Grumman AF-2S Grumman AF-2W 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue 
Hillside 5, New Jersey 
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—— --—— RUBBER Parts 


RESIST EXTREME HEAT, COLD, FLUIDS, GASES 


Silicone rubber is a solution to problems involving rubbery 
properties at abnormally high and low operating temperatures. 
Under these conditions it performs successfully beyond the scope of 
any known rubber or rubber-like materials, and meets the require- 
ments of extreme temperature applications in the aviation, automo- 
tive, electrical, refrigeration and original equipment manufacturing 
industries. 


At extreme temperatures —100°F to +500°F Silicone rubber 
parts remain resilient, with improved compression set. General 
qualities include; excellent stability after long exposure to ultra- 
violet rays, prolonged weathering, resi growth, many oils and a 
variety of chemicals; excellent dielectric properties, and water 
repellency; stainless; odorless; bonds to metal. 


Seals, gaskets, O-rings, pack- 
ings, diaphragms and numerous 
parts can be produced from 
Silicone stocks. 


PROCESS COMPANY Rubber Handbook 


sent on request 
New Bedford, Mass., U.S.A. " 


. 


lleville Ave., New Bedford, Mass. 


Address all communications to 752 Be 
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though none of the present-day cargo 
planes saw action in World War I] 


their need was recognized, and produc. 


tion of cargo planes began at that time 
Since World War II, large strides haye 
been made in the development of cargo 
planes, including such innovations as 
the detachable cargo pod. At the con. 
clusion of the talk, four films of Fairchild 
cargo planes were shown. The films 
illustrated the ruggedness, ease jp 
landing, and performance of several 
Fairchild cargo planes. 


San Francisco Section 


John A. Stern, Chairman 


The following officers were elected for 
1951 and have taken office: Chairman, 
J. A. Stern; Vice-Chairman, Prof, 
Volney C. Finch; Secretary, Donald 
R. Jacoby; and Treasurer, Gerald 
H. Backer. 

The meeting of April 5 was held at 
Ramor Oaks in Palo Alto with 75 mem- 
bers and guests attending. The guest 
speaker was Dr. Karl Klotter, Associate 
Professor of Engineering Mechanics, 
Stanford University. Dr. Klotter is 
engaged in research on nonlinear vibra- 
tions and lectures on nonlinear me- 
chanics. He received the degree of 
Diploma Engineer in 1925 and the degree 
of Doctor Engineer in 1929 from Tech- 
nische Hochschule Karlsruhe in Ger- 
many. 

Preceding the dinner, Douglas Air 
craft Company entertained the mem 
bers and their guests at cocktails. Fol 
lowing the dinner, the chairman out 
lined future meeting plans, old and new 
business was discussed, and then the 


guest speaker was introduced 

rhe evening’s lecture began with Dr 
Klotter’s tracing the modern vibration 
theory from DeLaval’s work with high- how 
speed turbines in 1883 to the present. A 5 
He proceeded to discuss the modern 


vibration theories, which he proved with ae 
mathematical computation. The talk hors 
was highlighted by a series of unique jets 
vibration models that clearly showed thru 
the audience the various points dis- AC 
cussed. Professor Klotter then turned i 
to practical cases such as compass error = 
caused by vibration which may amount gun 
to as much as 180° and wing flutter as to 
well as the effects of vibration on aircrait —_ 
engine shafts and means of countet 
acting the vibration hazards. e 
At the close of the lecture, Dr. Kiotter e 
joined with members in an enthiusiastic 
informal discussion. 


Texas Section 
Roland Christy, Secretar) 


A closed meeting was held on April 2! 
at Chance Vought Aircraft Division 
United Aircraft Corporation, at Grand 
Prairie. 
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fake a look at the CONVAIR B-36... 


RB-36D version of famed intercontinental bomb 


...and see what makes it potent 


HE Convair B-36 has speed, manueverability, 
firepower, accuracy, eyes that see in the dark, 
and power to get to extreme altitudes. Here’s 
how it gets these qualities. 
A special General Electric turbosupercharger system 
soups up the piston engines to give normal rated 
horsepower up to extreme altitudes. Four G-E J47 
jets supply more than 20,000 pounds of additional 
thrust. 
A G-E remote control armament system locates the 
gunner in a pressurized compartment away from his 
guns. G-E fire control radar tracks attacking fighters 
to supply aiming information. G-E electric com- 


puters make the defensive counterpunching faster 
and more accurate. 

Ignition transformers on the engines, tiny fractional 
horsepower motors in the propellers, governors on 
the power system, position indicators, voltmeters, 
ammeters—all do their part in keeping the big 
bomber strong. 

Like any artist proud of his work, General Electric 
places its signature on these products. For more 
information on aircraft equipment that wears this 
badge of dependability, telephone your nearest G-E 
aviation specialist or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 


® TURBOJET ENGINES @ INSTRUMENTS 
® TURBOSUPERCHARGERS 


® MOTORS AND CONTROL 


@ ELECTRICAL AND SERVO SYSTEMS 
® GAS TURBINE IGNITION AND CONTROL 


® GENERATORS AND TRANSFORMERS 


® ELECTRONICS AND COMMUNICATIONS 
SYSTEMS 
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Western Manayet in hand 
C. Blanding, Staff Te porting 
stant, Aikesearch Manufact port 
pany, chose as lis subject r nat The 
Powe! lor \ireralt deal of 
The Doelcam Microsyn is an electro-magnetic four pole, discussed thie arnou Ystem organiz! 
esis Tete reluctance bridge unit providing rugged construction, cnyine Starting and auxiliar wer and the pick 
sition Indicato 
Type 1C-OO1A inherent electrical and mechanical simplicity, and high the deve lopoanne nt of pneumati 1; craft st 
accuracy performance in the following applications: 


lor these appleation improve 


cat di provides an electrical indication of angular displacement of ume 
Position In icator with high signal-to-noise ratio, 


would 


Toronto Section nea 
Stiffness Motor operates asa torsional.spring with adjustable stiffness coefficient. 


L. Britton, Secreta ie 
» excitatior Speci 
Torque Generator Phe April 12 meeting was « 
Chairman HH. ¢ Luttiman yariou 
Variable Inductor offers an inductance that varies linearly with shaft rotation. cribed the May field trip for = heen 7 
The Doelcam Microsyn can be designed for special applications onl to the RCA \ero iL means 
in a wide variety of sizes. Units are available in instrument Medical Centre in Toronto itt mit eas 
housings or as rotor and stator combinations to provide for man then asked Boyd Ferri the flight. 
individual mounting, Publieity Committee to introduce the craft di 
For more details, write to: RuUCSE spr aker special 
M1 Ferns briefly revi 
Incteore career of the yuest caker 
R. Dixon Spea Mr. Speas is the 
DOELCAM CORPORATION Roe Canada Representative 
56 Elmwood Street, Newton 58, Massachusetts. United States and Chairman of th 


New York Section Phe speaker 
a vraduate of Boeing School of Act 
tie and Muassachusett Tristitute 


Gyroscopic Flight Test and Control Instrumentation 
SYNCHROS - SERVOMECHANISMS - MICROSYNS + ELECTRONIC INVERTERS 


Will 
Pechnology, started his career he 

Gusta 
ngineermy Department of 

sented 


\irlines, and was later placed in charg 


tion a 
of cngimeenny and maintenance of the 
‘iy BIRTCHER TUBE CLAMP | 


Contract Air Cargo Division 

FOR time of his resignation from 
\irlines last vear, he was Speci US 

ant to the President wie 


POSITIVE PROTECTION Mi started his tall \n 


AGAINST LATERAL AND 


ubject under the followin 


VERTICAL SHOCK! a) veneral statics of air cat an ill 


bb) the history of air cargo: (« Flight 
The Ne w Birt cer Tube ol cargo (dl) method of loads il 
) 
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New clamp for miniature tubes is ing last year as many ton-mil On 
easy to apply, sure in effect. The base were carried as there were pi the \ 
R ( ‘he speaket wed 
is keyed to the chassis by a single ton-miles in 144. The speak talk 
machine screw or rivet...saving time statistics proving that many cor S 
. . fad ties, including live stock, could ea r Stud 
in assembly and preventing rotation. se: W.G 
transported by air at considerabl 
Phere are no separate parts to drop On 
1} S | ¢ y 1 
CI and the condition of the load on the at 
ip rival at destination were to | nga 
all one piece and requires no welding, brazing or soldering at any point. t nical 
If you use miniature tubes, protect them against lateral and vertical shock rh peaker showed _ pictut Nort 
with the Birtcher lube Clamp (Type 2). W rite tor sample and literature. various types of aircraft used over the veal 
Builder of millions of stainless steel Locking Iype lube Clamps for hundreds past few vears in cargo work and ex mati 
of electronic manufacturers. plained the advantage and disad tage 
of using aircraft that have beet 
igned for this work 
Te BIRTCHER Coréoration cally designed for this wor 
Mr. Speas showed the vast organiza 


tions required to maintain ellicient 


cargo service that could compete with 
the conventional types of shipping. It 
was shown that a great deal of the ad 
vantage given by the speed of the air 
craft was lost because of the time spent 
in handling and the time spent in trans 
argo to and from the air 


porting the 
port. 

The speaker maintained that a great 
deal of time had yet to be spent on the 
organizing of Air Cargo Services so that 
the pick-up tem, loading system, air 
cralt slowaye, 
improved to the point where a minimum 


and scheduling could be 


of time is lost in their funetion, This 
would enable the aircraft to be utilized 
to the utmost 

The speaker then became more 
specific about the loading of the ait 
craft, going into the pros and cons of the 
various space utilizing schemes that had 
heen proposed. also described a 
means of segregating the cargo to per 
mit easy unloading on a multiple stop 
flight. Problems of cargo densities, air 
craft door sizes, loading techniques, and 
special equipment were discussed with 


special reference being made to the 
many types of specially designed loading 
docks that are presently being used and 
some scheduled for future use. 


The speaker concluded by discussing 
many aspects of shipment by air which 
were not commonly known and dis 
pelled the “bogie” of rigid temperature 
and ventilation control which has sup 
posedly limited the use of air cargo for 
the majority of commodities in the past. 
Mr. Speas said that he felt that the 
vreatest advances in the air-cargo 
transport would be made with the ad 
vent of pressurized cabins, economical 
turboprop engines, and 6,000- to 8,000 
ft. runways that are required for full 
load take-off. 


The speaker was thanked by W. H. 
Jackson, of de Havilland, who re 
viewed briefly the attempts in this coun 
try to improve the design of cargo air 
craft. He also thanked Mr. Speas for 
his favorable comment on the Canadian 
I).H. Beaver that is being received with 
such interest in the United States. 
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University of Colorado 


Percy Miller, an Aeronautical De- 
partment Instructor, spoke on ‘‘Glider 
Towing” at the April 12 meeting. There 
were 23 persons present; Chairman 
Myron J. Miller presided. 

On April 17, a combined meeting of 
mechanical, civil, and electrical societies 
was sponsored by the I.A.S. Student 
Branch. The speaker for the occasion 
was Arn Sorenson, Project Engineer, 
Boeing Airplane Company, who de 
livered a lecture on the ‘‘Development of 
the B-47.” A film, The 502 Gas Turbine 
Engine, concluded the meeting. Chair- 
man Miller presided; 51 persons were in 
attendance. 

The new officers who were recently 
elected are as follows: Chairman, 
Burtis Roy Benson; Vice-Chairman, 
A. W. McFarland; Secretary, Dorothy 
Jane Judge; and Treasurer, Borden 
John Burleson. Professor K. D. Wood 


is Faculty Adviser. 


University of Detroit 
On April 16, Joseph Conway, a Stu- 
dent at the University, presented his 
paper on “The Conway Convertaplane.”’ 


th Student Branches 


University of Alabama 


Mr. Conway is planning to present this 
paper at the Tri-University speech con- 


test. Chairman Donald R. Lapworth 


was shown. Chairman Dale H. Whit 


Wiliam ©. Armstrong and Kendall 
Gustafson, both U. of A. students, pre 
sented illustrated talks on the ‘Produce 
tion and Uses of Titanium” and ‘Ve 
locity Variations in the Boundary Laver” 
atthe April lO meeting. Student Chair 
man, Major Mortimer DD. Marks, 
presided; 20 persons were 
present 

Dr. August’ Raspet, Research Asso 
cate at Mississippi State College, gave 
an illustrated lecture on 
bility of Human-Muscle-Powered 
Flight” before the 84 persons attending 
the April 24 meeting. Chairman of the 
Branch, Major Mortimer D. Marks, 
| A presided. 


University of California 


On April 13, Jim Kite, representing 
the World Student Service Fund, gave a 
tak on the “Distribution of World 
Student Service Fund.’ Chairman Lee 
W. Groner presided. 

On April 15, 11 Student Members at 
tended the San Francisco Section meet 
ing and heard Dr. William Bollay, Tech 
nical Director, Aerophysics Laboratory, 


North American Aviation, Ine., lecture 


on “Aerodynamic Stability and Auto 
matic Control.” 


University of Cincinnati 


On May 3, a Bell Aireraft Corporation 
ilm entitled Report on Jet Propulsion 


ford presided; 27 persons were present. 


Clarkson College of Technology 


Two N.A.C.A. films were shown at the 
April 4 meeting at which Chairman 
Robert C. Waters presided. The pic 
tures shown were the /¢ffect of Air-Fuel 
Ratio on Combustion in a ligh-Speed 
Compression-Ignition Engine and Slow 
Votion Study of Normal Combustion, 
Preignition, and Knock in a Spark 
Ignition [engine Twenty persons were 
present. 

William C. Martin, a Junior in Me 
chanical Engineering, spoke on ‘‘Aero- 
dynamic Considerations of Racing Hy 
droplanes” at the April 1S meeting. 
Two films, /Zow Not to Conducta Meeting 
and Where Mileage Begins, were shown. 
Vice-Chairman Louis Manno presided; 
12 persons were present. 

On May 2, Roger A. Krey, Instructor, 
Mechanical Engineering, Clarkson, 
spoke on “Gliders in World War II.” 
Fred Whitehouse, a former B-24 pilot- 
navigator, gave a short talk about the 
flight that supplied the Rhine crossing 
and his own part in that mission. 

Elections for the 1951-1952. officers 
were held with the following results: 
Chairman, William C. Martin; Vice- 
Chairman, Willis S. Rice; Secretary, 
M.S. Day; and Treasurer, J. H. Smith. 

Three films shown on this occasion in- 
cluded ABC of Internal Combustion, 
Ignition in the Internal-Combustion En- 
gine, and ABC of Automobile Engines. 


presided; 16 persons were in attendance. 

An election of officers was held at the 
April 16 meeting with the following re- 
sults: Chairman, George Paul Himes; 
Vice-Chairman, Thomas E. Stuck; Sec- 
retary, Charles J. Stim; and Treasurer, 
John L. Shea. 


University of Florida 


On April 3, the 25 attending members 
heard Frank S. Miles, Representative of 
Sperry Gyroscope Company, lecture on 
“Sperry Instruments.”’ Chairman 
Costa Francisco presided. 


University of Illinois 


Chairman Corliss Laisure opened the 
May 2 meeting at which an election of 
officers was held and competitive papers 
for the annual I.A.S. Lecture Award 
were read. There were 27 persons pres- 
ent. 

The following men were elected to 
office: Chairman, William Greenfield; 
Vice-Chairman, Loren Anderson; and 
Secretary-Treasurer, Donald Pfeuffer. 
H. H. Hilton was elected as the new 
Faculty Adviser. 

Student Members James Watson and 
H. A. Wallskog presented their competi- 
tive papers. Mr. Watson, this semes- 
ter’s Vice-Chairman, spoke on ‘Design 
Problems for Roadable Aircraft.’’ Mr. 
Wallskog talked on the ‘“‘Design Prob- 
lems of Supersonic Flight.’” Mr. Wat- 
son’s paper was voted the winner of 
this year’s annual I.A.S. Lecture Award. 
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lowa State College 


Seventeen student present at the 
Al R S U R A i C E May 2 meeting reelected Carl N. San 
ford as Honorary Chairman, Chairman 


Airline Passenger Insurance Eugene Dandy presided 


Annual Policies : 
from $5,000 to $100,000 Kansas State College of Agriculture For locking steel threaded 

on <inagce " and Applied Science inserts and studs in all 
materials softer than steel 


No Physical Examination + No Age Limit A new L.A.S. Student Branch has been 


formed here wit! membership of 14 
EXAMPLE 


$25,000.00 for death or dismemberment students Oflicet who have been 
$1,000.00 for Hospital and Doctor's bills elected for the remainder of the 1951 
$50.00 per week when disabled 


PREMIUM $38.00 per year 


spring semester ar Chairman, Ray 

mond G. Shar] ice-Chairman, Del 

mer W. Hrabe Secretary-Treas 

urer, John L. Law. Professor Frank J] 
elected Honorary ROSAN Threaded Insert ROSAN Locked-in Studs 


A steel Rosan Insert, screwed Once the studs 


Policies cover oll Backed by the 


Combined Assets of 
Americen Fleg lines Chairman 


locked in 
Aetna Casualty & Surety Co. 


into magnesium or aluminum the parent mate 
alloys and locked in with the no chance of vil 


American Surety Co. of N. Y_ Rosan Ring 


will withstand and even a froze 
airlines in Canada, greater loads than the fasten be easily ren 
Century Indemnity Company 


i ing bolt used to join the two question of the 
Lawrence Institute of Technology to join the tv juestion of 


ections or becoming loos 
nity Co 


Mexico and South 
America which meet 
On April 13, Student Member Richard It’s the ROSAN Locki 
standards. Massachusetts Bonding & Traczyk presented a paper on_ the 
“Modification of the Spirit of Lawrence that gives the 
Standard Accident Insurance Pech.”’ Phi lecture was en in 1 that holds 
Company preparation for its final delivery at the : : 


immense bearing surfaces required for secure fastening. The 


Guaranty Co. and Dinner sponsor d by the I.A.S. De inner circle of serations holds the insert or base of stud—the 


outer circle, when driven into position, becomes an integral 
WRITE OR PHONE ANY U. S. GROUP OFFICE troit Section urman John = A. part of the parent material 


Mayott presided at the paper's initial yd the Bardwell & 
UNITED STATES AVIATION UNDERWRITERS presentation ee ee 


és the first manufacturer of the Rosan Locking System 
8O JOHN ST. * NEW YORK 38, N. Y. On May 3, the Fourth Annual Student 


ATLANTA + CHICAGO - DALLAS - KANSAS CITY Award Contest and Dinner got under 
way with papers being presented by Ar 


thur G. Bennett, University of Michi 


a gan; Joseph Conway, University of De 


ircus, Uni 


versity; and Mr. Traczyk, Lawrence / \ yy 
SYNCROMOUNT Institute of Technology The contest mans W anted 


POTENTIOMETER = was won by Mr. Bennett, who spoke on ENGINEERS 
* Aerodynaimi Missiles, and Home AND 
Runs.’ Mr. Bennett received a Student 
Branch Plaque and an individual award SCIENTISTS 


of $50. The other contestants each won 


e SMALL SIZE (1%”) $10. Fifty 


ecrsons were present. 


Unusual opportunities for out- 
two persons were present standing and experienced men. 
These top positions involve pre- 
© LOW TORQUE : liminary and production design in 
e LONG LIFE Louisiana State University advanced military aircraft and 
; special weapons, including guided 
An election of officers for the coming missiles. 
e GROUND SHAFT year was carried out at the May 3 meet Immediate positions include: 
e SYNCRO TYPE MOUNT ing with the following results: Chair Electronic project engineers 
LINEAR OUTPUT FUNCTIONAL OUTPUT man, Jack Cantrell; Vice-Chairman, 
eers 
Giannini, standard with the leaders, de- i ong a Radar engineers 
: : 3 urer, Jerry Carpenter. Chairman Rob Flight test engineers 
velops this small ballbearing potentio- : : 
ith ert Dawson presided; 8 persons were Stress engineers 
Aero- and thermodynamicists 
Servo-mechanists 
Power plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 
Excellent location in Southern 
California. Generous allowance for 
travel expenses. 
G. M. GIANNINI & CO., INC dent Branch Write today for complete infor- 
PASADENA 1, CALIFORNIA On April 12. three additional C.A.A. mation on these essential, long-term 
= siti lease inc » res of 
films were show! Chey included the positions. Ple ase include resume d 
your experience & training. Ad- 
Northrop Piying Wing, Airplane Struc- dress inquiry to Director of Engi- 
tures—Wing Co fion, and Airplane neering, 


Structures—Alighting Gear. Chairman NORTHROP AIRCRAFT, Inc. 
William 5S. Bissell presided; 15 persons 1005 E. Broadway ; 

Hawthorne (Los Angeles County), Calif. 
were present 


Lane Barnette ind Secretary-Treas 


to meet the latest computer requirements. present. 

Runout and concentricity within .CO1 in. 

Total resistance up to 100,000 ohms, 

torque less than 0.2 inch ounces. University of Maryland 


Two C.A.A. films, Forces on an Airfoil 
and Aircraft Power Plants, were shown 
For details on this andotherinstruments write: at the April t meeting of this new Stu 


ies BARDWELL & McALISTER E 

BURBANK, CALIFORNIA 
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echnical bulletin 


Featherweight Linear Actuator for Jet Wing Flaps 


Typical of EEMCO's forward-looking 
designs is a new linear actuator for 
jet aircraft wing flap systems devel- 
oped in close cooperation with a 
leading air frame manufacturer. 
Two actuators are interconnected 
by flex shafting. A single brake 
operated by either motor provides 
quick and accurate positioning for 


system -— maintains it under all condi- 
tions of load and vibration. In case 
of emergency either actuator can 
safely operate the entire system 
under any condition of ambient 
temperature and under maximum 
load with a supply voltage as low 
as 20 volts. Entire assembly weighs 
only 8 pounds, 3 ounces. 


Actuator Screw Jack Data 


Normal load 3000 lbs.,.4inches per 
sec. at 26 volts 

Ultimate static load—ten thousand 
pounds compression in a fully ex- 
tended position 

Working stroke — 5.14 inches 
Non-jamming end stops 

Provision for power takeoff or hand 
drive (right angle) 

Radio noise filter for AN-M-40 
Explosion proof construction 
Weight — 8 lbs., 3 ounces 


Planes fly faster, range farther. 
Today’s impossible is practical 
tomorrow. EEMCO design and pro- 
duction contribute to building elec- 
trical actuators thought impossible 
just yesterday. 


EEMCO 
Helps You Build for the Future 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 


4612 WEST JEFFERSON BOULEVARD 


a LOS ANGELES 16, CALIFORNIA 
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Massachusetts Institute of Technology 


A film, //istory of Naval Aviation, was 
shown at the April 24 meeting. Chai 
man Alfred Blackburn presided; 36 pet 
sons were present, 


University of Minnesota 


On January 17, Dr. Rudolf Hermann, 
Professor at Minnesota, described in an 
illustrated lecture the “Development ol 
Guided Chair 


Lindberg presided me 


Missiles in Germany 
man James P 
persons attended 


An “Aero Ball’ 


21 and proved to be a tinancial and social 


was held on February 


success 


52 ARRONAUTI(C 


ENGINEERING REVIE 
The April IS meeting was led by 
Chairman Jame Lindberg Ken 
Anderson, Scients Rosemount Re 
search Center, | versity of Munne 
sota, and Walter Bradtield, Lecturer, 
University of Minnesota and Rose 
mount Resear Center, presented a 


lecture on the 


cilities and Projects of 
the Universit Minnesota’s Rose 
mount Research ¢ ter.” “Twenty-two 
persons were dance 


New York University 


On April the Chairmanship 
of James A. Mi LAS 
Members part doin the 


wide Enginect ionstration Day at 


Student 


AIRCRAFT CO. 


FARMINGDALE, NEW YORK 


\ 


JULY, 19651 


which high school students from Ney 
York vicinity were conducted 
through the facilities of the ¢ ollege of 
LASS. Student 


as guides and lecture 


and 
engineering Members 


lor the 
hool 


served 
exhibitions in the Guggenheim 
\eronautics. 


North Carolina State College 


Under the Chairmanship of Rees 
Folb, the following officers were elected 
for the March 97 
\. Crews 


McCormick 


vear at the 
Chairman, Arthur 
Vice-Chairman, Jack E 
William FE. 


mecting 


secretary, Broach and 


Treasurer, William C. Park Seven 
teen persons were present 

Chairman Arthur Allan Crews led the 
May | meeting at which persons 


viewed the film, Guided Miss 


Northrop Aeronautical Institute 


With 7S persons present at the May? 


meeting, Fred H. Felberg gave an illus 
trated talk on the Southern Californi 
Cooperative Wind Tunnel. Mr. Felberg 
is Chief of the Operations Section 


C.W.1 


sick d 


Chairman J. C. Chaffee pre 


University of Notre Dame 


Coninr 


\pril 


\ film, Structure of Moveable 
Surfaces, was shown at the 
meeting 

A technical paper contest was held on 
April 26 before the followins 
F. N. M Head, Aer 
Engineering Department; Mr 
Notre Dame faculty member 
and Mr. Goddard, a Notre Dame 
The papers presented and 
their authors include: [Evaluatior 
of the German V-1” by Student Member 
Peter Skerret; “Flying Wing 
by Student Member Joseph Lotta; and 


judges 

Brown, nautical 
Eiken 
berry, a 
facult 

member. 


\ +t 


“Afterburners on Turbo-Jet [ngines 
by Student Member John Cassid Phe 
decision of the judges was withheld 
pending the convening of the next meet 
ing at which time awards will be pre 
sented for the best two papers 


The University of Oklahoma 


At the May 7 meeting, Ch 
Marinus <A. introduced C 
Christy Jones, District Manager, Okla 
homa City Sales Office, Aluminum Com 
pany of America, who spoke on “Alum 
num Alloys.”’ 


urmal 
Romano 


Che following officers wert elected 
during a business session: Clhairmal 
Walter I. Mevers; Vice-Chairman 
Harry N Blosser; Secretary 


lreasurer, Raymond H. Gecklet Phe 


new officers will assume their duties al 


the beginning of the next school yeal 
Thirty persons were present 


d 
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— 
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demands split-second mathematics 


Bettmann Archive 


‘Today’s gunnery problems are a far cry from the tronic instrumentation can accomplish this feat. 
days of slugging it out at close range. They de- Through years of outstanding engineering design 
mand instantaneous solutions to ever-increasing and precision manufacture, Arma leads in this 
complex factors. Only continuing advance in elec’ vital supply link to our nation’s Armed Forces. 
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INCORPORATED 


HYDRAULICS 


KINGSTON, NEW YORK 


CYLINDERS * SELECTOR VALVES * FOLLOW-UP VALVES 
CHECK VALVES «+ RELIEF VALVES * HAND PUMPS 
POWERPAKS + LANDING GEAR OLEOS * SOLENOID 
VALVES «ON-OFF VALVES« SERVO CYLINDERS TRANSFER 
VALVES * CUT-OUT VALVES * SPEED CONTROL VALVES 


Oregon State College 


Chairman Richard L. Sears opened 
the April 25 meeting at which an elec 
tion of officers for next vear was con- 
ducted. The following men were elected 
Chairman, Russell A. Wilmot: Re- 
cording Secretary, Robert N. Dobbins 
Corresponding Secretary, Paul D. 
Miller; and Treasurer, Ray A. York, 
Eighteen persons were present. 


The Pennsylvania State College 


An election of officers was held at an 
April meeting with the following re 
sults: Chairman, George F. Page 
Vice-Chairman, Max J. Shuster; and 
Secretary-Treasurer, Emily A. Bell 
John A. Fox was selected as the new 


faculty adviser. 


Princeton University 


The newly elected officers include 
Chairman, Edwin T. Lightcap; Vice 
Chairman, Marcus P. Knowlton; and 
Secretary-Treasurer, Roy Lanflisi 


Purdue University 


On March 14, under the Chairman 
ship of Richard M. Clayton, Prof. Mart 
Fowler and Prof. Elmer Bruhn of the 
Schools of Air Transportation and Aero- 
nautical Engineering presented a ‘‘Re- 
sume of Recent Purdue Field Trip.” 
Five students assisted in this presenta- 
tion. Two films, Boeing Turbine Engine 
902 and Life Around Seattle, Washington, 
Area, were shown. Fifty-five students 
were in attendance. 

On March 19, a joint meeting was held 
with the Student Branch of the Ameri 
can Rocket Society. Dr. Maurice J 
Zucrow introduced the speaker, William 
Bergen, Vice-President and Chief Engi 
neer, The Glenn L. Martin Company 
who gave an address on the ‘‘Effect of 
Guided Missiles on Aeronautical Ing! 
neering.”’ The talk was illustrated with 
films from Martin on the Viking and 
Martin aircraft. Chairman Richard M 
Clayton of the I.A.S. and J. P. Layton of 
the A.R.S. presided; 50 persons wer¢ 
present. 

Dr. Hyman Serbin, Major Professor 
of Aerodynamics, Purdue School 0! 
Aeronautics, spoke on ‘‘Why an Air 
plane Doesn’t Fly Upside Down,” aiter 
which a film, N.A.C.A.  Laborator: 
Facilities, was shown. Chairman Clay 
ton presided at the April 12 meeting and 
approximately 40 persons attended 


Tri-State College 


A film, Air Power is Peace Power, was 
shown at the April 26 meeting. Chait 
man Ben K. Gantt presided; 21 persons 
were present. 
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Mone!® is a solid-solution alloy which combines high strength, 
ductility, fatigue strength, and toughness, with excellent resistance 
to corrosion. Its properties can be changed by cold working but 
it cannot be age hardened. It is slightly magnetic at room tempera- 
ture and is non-magnetic above 110°-140°F. 


The principal mechanical properties of Monel are: 


@ Tensile Properties: Hot-rolled Monel has a 
minimum yield strength (0.2% offset) of 
25,000 psi., a minimum tensile strength of 
70,000 psi., with an elongation (in 2 in.) of 
approximately 45%. 


SHEAR STRENGTH OF MONEL RIVET WIRE 


Shear Strength, psi. 
Temperature of Test, °F. Soft Temper 1 B&S No. 


48,500 54,500 


45,000 52,000 
37,000 47,500 
. 29,000 38,000 


38,500 49,500 
30,500 38,500 


@ Toughness: Due to the coexistence of high 
ductility and high strength, Monel is one of 
the toughest alloys. 


Charpy impact valves vary from 220 ft.-lb. for 
hot-rolled Monel, to 150 ft.-lb. for cold-drawn. 


@ Spring Properties: Monel spring wire can be 
used under corrosive conditions and at tempera- 
tures up to 400°F. For wire sizes heavier than 
0.057-in. diameter, design of springs is based 
on a torsional modulus of 9,500,000 psi. and 
stresses of 45,000 psi. for average service, and 
35,000 psi. for severe service. 


@ Endurance Limit: In rotating beam tests of 
polished specimens at room temperature and 
10,000 r.p.m., Monel (cold-drawn, as-drawn) 
showed an endurance limit for 10° cycles of 
40,000-47,750 psi. 


Nickel Alloys 


or 
or 


A general-purpose, corrosion-resisting 
alloy for applications that require a 
hard, tough, high-strength material 


@ Low-Temperature Properties: Monel has ex- 
cellent properties at sub-zero temperatures. 
Data shows that strength increases, without 
appreciable change in ductility, hardness or 
impact strength. Cold-drawn Monel at —110°F. 
had a tensile strength of 117,450 psi., a yield 
strength of (0.20% offset) of 100,850 psi., and 
charpy impact strength of 178 ft.-lb. 


@ Working Characteristics: Monel can be forged 
in practically any shape forgeable in steel. 
Recommended temperature for heavy-hammer 
forging and drop forging is 2150° to 1700°F. 
Hot working should be avoided in the range 
of 1700° to 1200°F. (If it is unavoidable, only 
light hot work should be done.) Monel behaves 
similarly to mild steel in mechanical cold work- 
ing, as in cupping, drawing, swaging, die-forging, 
power hammering, bending and _ forming. 
Monel’s high strength limits manual operations, 
such as spinning, bumping, and hand hammer- 
ing, to easy shapes. Heavy work can be done 
by hand only with frequent anneals. Monel is 
satisfactorily machinable but due to its tough- 
ness, cutting speeds are somewhat slower and 
feeds lighter than those for mild steels. It can 
be joined by the usual welding, brazing, and 
soldering processes. 


@ Corrosion Resistance: Monel is highly resis- 
tant to attack by most commonly encountered 
corrosives, including neutral and alkaline salts, 
salt water, mineral acids, alkalies, organic acids 
and compounds, and wet and dry gases. 


@ Forms Produced: Monel is supplied in most 
commonly used mill forms—rods, hexagons, 
squares, rounds, flats, strip, sheet, seamless 
tubing, wire, welding materials—and in a variety 
of finishes and conditions. It is also produced 
in sand, centrifugal and precision casting. 


FOR ADDITIONAL DATA 


Write for your free copy of Technical Bulletin T-5, 
“Engineering Properties of Monel and ‘R’ Monel.” 
It contains all essential engineering information on 
these alloys. 

For help on specific metal problems, write directly 
to Inco’s Technical Service, outlining your problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


MONEL® “R”® MONEL® "K”® MONEL “KR”® MONEL "S"® MONEL 
NICKEL « LOW CARBON NICKEL * DURANICKEL® 
INCONEL® © INCONEL “X”® 
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University of Tulsa 


fulsa high school seniors with a pen 
chant for aeronautical engineering were 
asked to attend the April 19 meeting. 
Dean Langenhiem, Engineering College, 
gave the welcome; Don Roberts, Air 
Materiel Command, U.S.A.F., spoke 
briefly on the operation of the Douglas 
plant and on his own affiliations with 
the Air Force’s procurement program. 
Five university seniors, Messrs. Jones, 
Stanton, Howdell, Cunningham, and 
Owens, gave brief talks. A smoke 
tunnel was set up and operated during 
the intermission and at the conclusion of 
the program. The films shown during 
the evening included: The Banshee; 


Jet Propulsion; The NATIV; Special 


Showing of Latest Aircraft; Story of the 
Flying Wing; and British Aircraft Re 
view, 1949. Chairman Owen Anderson 
presided; 61 persons were present. 


West Virginia University 


On April 4, Professor L. Z. Seltzer, 
Head, Aeronautical Engineering De 
partment, took a group of 14 Student 
Members and nine guests on a guided 
tour of the newly erected Aerodynamics 
Laboratory at the Morgantown (W.Va.) 
Municipal Airport 

At the April 1S meeting, presided over 
by Chairman Sam Hill, two films, 
Banshee and = D ntation Crashes, 
were shown to the 
ing. 


persons attend 


Members Elected 


The following applicants for membership or applicants for change of pre 
been admitted since the publication of the list in the last issue of tl 


Elected to Associate Fellow Grade 


Summerfield, Martin, Ph.D., General 
Editor, Aero Publication Program, and 
Prof. of Jet Propulsion, Aero. Dept., 
Princeton University 

Wegener, Peter P., Dr. rer Nat., Lec 
turer & Consultant, Dept. of Aero 
Engineering, The Johns Hopkins Univer 
sity; Chief of Hyperballistics, Subdivision 
111, Naval Ordnance Lab. (White Oak ) 


Transferred to Associate Fellow Grade 

Axell, O. Goran, Civilingenjér, Techni 
cal Asst. to the Dir., The Aero. Research 
Institute of Sweden 

Clarkson, Christopher, Civil Air Attache, 
British Embassy (Washington, D.C 

Katzenberger, Edward F., B. of M.E., 
Chief Design Engineer, Sikorsky Aircraft 
Div., United Aircraft Corp 

LaMotte, Ralph R., M.S., Chief Engi- 
neer, Aeroproducts Div., General Motors 
Corp. 

Pai, Shih I., Ph.D., Magna Cum Laude 
in Aero. & Math., Research Assoc., Uni- 
versity of Maryland 

Piasecki, Frank N., B. of Ae.E., Chair- 
man of the Board, Piasecki Helicopter 
Corp 

Voglewede, Thomas J., B.Ae.E., Head, 
Special Projects Branch, Flight Research 
Div., N.A.C.A., Langley Air Force Base. 


Elected to MEMBER Grade 


Chapman, Seville, Ph.D., Asst. Head, 
Physics Dept., Cornell Aero. Lab., Inc 

Davisson, C. Owen C., A.B., Physicist 
GS-12, Frankford Arsenal (Philadelphia ). 

Delano, James B., B.S. in M.E., Aero 
Research Scientist, Langley Aero. Lab., 
A. 

Dye, Edward R., C.E. (Structural 
Engrg. ), Head, Development Div., Cornell 
Aero. Lab., Inc. 


vious grades have 
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Ewvard, John C., Ph.D). (Physics), Chief, 
Supersonic Propulsion Div., Lewis Flight 
Propulsion Lab., N.A.C.A. (Cleveland). 

Gunton, Edward H., Chief Production 
Engineer & Asst. Seer ry, Solar Aircraft 


Co. 
Kellogg, Spencer, II, M.E., Dept. Head, 
Flight Instrument Engineering, Sperry 


Gyroscope Co. Div., The Sperry Corp 
Kolk, Franklin W., B.S.Ac.E., Mer., 
Aircraft Analysis, American Airlines, Ine 
Krebs, Richard P., P 
Engine Research D 
land 


1)., Asst. to Chief, 
N.A.C.A. (Cleve 


Lawrence, William C., 
Dir.- Development 
Airlines, Inc 

McRee, Kenneth O., B.S.M.E., Power 
Plant Design Engi McDonnell Air 
craft Corp 


B.S. in Ae.E., 
cering, American 


Moseley, Francis L. 


Pasternack, Joseph M., M.S., Deputy 
Head, Air Branch Science, Office of 
Naval Research, Dept. of the Navy 

Penne, Harold, Lt. Colonel, U.S.M.C.; 
Head, Propellered Engines Section, Bureau 
of Aeronautics, Dept. of the Navy (Wash 
ington, D.C 


Razak, Virgil L., B.S.Ac.E., Supervisory 
Engineer of Wind Tunnel, University of 
Wichita. 

Rutherford, Whitley J., Chief Engineer, 
Dietz Mfg Co 

Schliemann, Julius B., S.B., Project 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Cory 


Schneiter, Leslie E., B.S. in Ae.E., 


N.A.C.A. (Wash 


Aerodynamic Scientist 
ington, D.C.) 


Silver, Robert D., B.S.M.E., Mech. 


Engineer, North American Aviation, Inc 


Smith, Mark H., B.S., Staff Engineer, 


American Airlines, In¢ 
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Stensgaard, Conrad, Jr., B.S., Research 
Lab. Analyst ‘A,’’ Hughes Aircraft Co 

Weaver, Virgil L., M.S., Engineer-in 
Charge, Flight Test, General Electric Co 
(Los Angeles) 


Transferred to MEMBER Grade 


Ades, Alfred E., B.Sc. in Ae.E., Asst 
Dir. of Engineering, Trans-Canada Ai 
Lines 

Bergeron, J. Paul, Asst. Engineer, 
Bethlehem Steel Co. 

Chris, Stephen J., B. of Ac.E., Str 
tures Design Engineer, Douglas Aircraft 
Co., Inc. (Santa Monica ) 

DeGroff, Harold M., Jr., Ph.D., Assoc 
Prof., Aero. Dept., Purdue University 

Starr, David W., B.S., Ist Lt., U.S.A] 

Westkaemper, John C., BS 
Aerodynamicist, Sverdrup & Parcel, Inc 
assigned to the Air Force Air Engineering 
Development Center at Tullahoma, Tenn 

Yoder, Warren G., B.S.C.E., Civi 
Engineer, Civil Aeronautics Administra 
tion (Seattle 


Elected to Associate Member Grade 


Ashton, Charles F., B.S. in Industrial 
Engrg., Sales Engineer-Aviation Repre- 
sentative, Ind. Products Div., Johns-Man 
ville Sales Corp 

Lott, G. Richard, Dayton Representa 
tive, Reaction Motors, Inc.; Dayton 
Representative & Asst. Secretary, Mar 
quardt Aircraft Co 

Rhonie, Aline, President & Chairman of 
Board of Dir., Allison Radar Corp 

Smyser, Albert E., Jr., Asst. Dir. of 
Public Relations, The Glenn L. Martin Co 

Thompson, John G., Lt. Comdr., A\\ 
Staff Aircraft Maintenance Officer, U.S.N 


Transferred to Associate Member 
Grade 
Eastman, Samuel E., LL.B., Asst. Du 


External Transportation Project, | 
sity of Puerto Rico 


Elected to Technical Member Grade 


Cummings, John Leo, M.Ac.E., Aj 
plication Engineer, Aviation Div., G 
Electric Co 

Emmick, Harold E., Naval Cadet 
Flight, Naval Air Station (Pensacol 

Gerhardt, Eugene, Ph.D., Design Engi 
neer, Chance Vought Aircraft Div., | 
Aircraft Corp 

Kuldell, Philip D., B.S., Aero. Engin 


(Aerodynamics), David Taylor Model 


Basin, Dept. of the Navy. 
Saltarelli, Eugene A., M.S.M.E., R 


search Mech. Engineer, Rocket Section, 


Analytical Group, Bell Aircraft Cor] 


Transferred to Technical Member 
Grade 


Badalich, George M., B. of Ac! 


Engineer, Mechanical Equipment Group, 


Boeing Airplane Co. (Seattle ) 
Bagnall, Harry E., Engineering Drafts 
man ‘‘A,’’ Northrop Aircraft, In¢ 
Bennett, Bruce K., Naval Aviator & 5q 
Engineering Officer, U.S.M.C 
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There is a LORD Dynafocal Engine 
Suspension for every commercial and 
military aircraft requirement—includ- 
ing the latest and most powerful en- 
gines. Typical of these is the MR-43 
Dynafocal which LORD designed and 
produced for the 3250 hp Wright 
C-18 Turbo Cyclone engine which 
powers the Lockheed P2V and the 
Martin P5M. 

The MR-43 Dynafocal has an ex- 
ceptionally low natural frequency 
which enables it to isolate as much 
as 95% of engine vibration. The new 
type flexing element has greater oil 
resistance ... is easier to clean and 
inspect . . . and is conservatively 
stressed. These and other improve- 
ments extend service life and improve 
performance. 

LORD engineers specialize in 
methods for controlling vibration in 
aircraft and all other types of mechani- 
cal products. They can make your 
product more desirable ... more sal- 
able... by giving it smoother, quieter 
operation. Submit details of your 
problems to Product and Sales En- 
gineering Department. 


LORD MANUFACTURING CO., ERIE, PA. 


Canadian Representative: 
Railway & Power Engineering Corporation, Ltd. 


LorD 


Dep 


Vibration-Control Mountings 
... Bonded-Rubber Parts 


IL A.S. NEWS 


Benson, Joel A., B.S.A.E., Draftsman 
“A,”’ Wing Group, Douglas Aircraft Co., 
Inc. (El Segundo). 

Berger, Richard E., B.S. in A.E., 
Engineering Draltsman, North American 
Aviation, Inc. 

Birks, Douglas M., Wind Tunnel Opera- 
tor, Cooperative Wind Tunnel, California 
Institute of Technology. 

Clements, Joseph R., B.S., Flight Test 
Engineer, Piasecki Helicopter Corp. 

Cohen, Charles H., Draftsman, Sikorsky 
Aircraft Div., United Aircraft Corp. 

Cuniberti, John S., B.S.E. in Ae.E., 
Aviation Cadet, U.S.A.F., Goodfellow Air 
Force Base. 

Dahlen, Theodore E., B.Ac.E., Aero. 
Research Intern, N.A.C.A. (Muroc). 

Drozda, Michael J., B.A., Engineering 
Draftsman ‘‘A,’’ North American Aviation, 
Inc. 

Dunbar, Reed M., Jr., B.S. in Ae.E., 
Jr. Project Engineer, Smith, Hinchman & 
Grylls, Inc. 

Fite, Alfred M., Jr., B.Ae.E., Engineer- 
ing Draftsman, Douglas Aircraft Co., Inc 
(Long Beach). 

Gebhard, David F., M.S., Administra- 
tive Engineer, Gyrodyne Co. of America, 
Ine. 

Gossick, Lee V., M.S. in Ae.E., Major, 
U.S.A.F.; assigned to Directorate of Re- 
search, Div. of Background Research, Hq., 
Air Research & Development Command, 
Wright-Patterson Air Force Base 

Gregory, Paul H., Jr., M.S. in Engrg., 
Engineer (Aerodynamics), General Elec 
tric Co. 

Gruenwald, George D., Design Drafts 
man, North American Aviation, Inc. 

Hale, William B., B.S.Ae.E., P.F.C. & 
Student,U.S.A.F. Radar Mechanics School. 

Hansen, Samuel G., B.E. (Aero.), 
Mathematician (Aerodynamics), Douglas 
Aircraft Co., Inc. (Santa Monica ). 

Herfurth, John J., B.Ae.E., Teaching 
Asst., Aero. Dept., University of Min- 
nesota. 

Highet, Richard D., B.S. in Ae.E., Gen 
Aero. Engineer, GS-860-5, Air Research & 
Development Command, Wright-Patter 
son Air Force Base. 

Hoil, Herman J., Loft Engineer, Wing 
Group, Republic Aviation Corp 

Kananen, Robert E., B.S.Ae.E., Drafts 
man Trainee-Liaison Engineering, Lock- 
heed Aircraft Corp. 

Klabosh, Charles, Engineering Asst., 
Performance & Req. Group, Installations 
Engineering Dept., Pratt & Whitney Air- 
craft Div., United Aircraft Corp. 

Knox, Omar E., M.S.E. (Aero. ), Colonel, 
U.S.A.F.; Chief of Operations, Aircraft 
Lab., Air Research & Development Com- 
mand, Wright-Patterson Air Force Base 

Krueger, Lorenz J., Design Engineer, 
Century Engineers, Inc. 

Kuhns, Ellis B., M.S.Ae.E., 
Analyst, Consolidated Vultee 
Corp. (Ft. Worth). 

Lambert, Willis R., B. in Ae.E., Jr. 
Engineer ‘“B,’’ Preliminary Design Div., 
Engineering Dept., Boeing Airplane Co 
(Seattle). 
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Imperial 
TRACING CLOTH 


DEFIES 
THAT ME: / 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


%, TRACING 
CLOTH 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 


wow to Harness | 
| 3250 Horsepower 
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Highest and fastest flight 

ever attained by any known rocket 

was that achieved by the ‘““Wac Corporal” 

on February 25, 1949. The “Wac” was fired from 

a larger “bumper” rocket miles above the earth’s surface. 
Structural design of the “bumper” and construction 

of the “Wac” were among the contributions made by Douglas. 
But designing and building such missiles is only part of the job. 
Gathering and computing data secured by test flights is also vital. 
One of many examples of how Douglas is 

helping to pioneer this work is the new Automatic 
Data Analyzer. Developed for Army Ordnance, 
this machine converts coded photographic 
recordings, such as radio-transmitted 

missile data, into a flow of 

interpreted information from 

instruments to the engineers. 


an 


Lit 
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In this important field of research 


analysis and application, as in 
many other activities in the 
aircraft and related industries, 
Douglas continues to make 
significant advances. 
Douglas Aircraft 
Company, Inc. 


illed engineers and technicians 


Ned find Douglas a good place to work! 


DOUGLAS. 


oe ] ORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS >» MILITARY AND COMMERCIAL TRANSPORTS 
: IGHTERS > BOMBERS > GUIDED MISSILES > ELECTRONIC EQUIPMENT *» RESEARCH AND DEVELOPMENT 
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Leech, Edward H., Jr., 8. of AcE, Nichols, Douglas C., M.S, Stre Stanton, Richard R., B.E. in ets 
Engineering Draftsman, Douglas Aireraft Analyst B,"’ Doug Aircraft Co., Inc U.S.A.F O.1.C. Training & Eq Regq,, 
Co., Inc, (Long Beach) (Ie) Segundo 3499th Mobile Training Sq., Chanute Air 
Leibacher, Joe H., Jr., B.S. im Act Plafcan, Charles ]J., A.E., Engineer Force Base 
Airman, U.S.N frainee, Aviatio Juck & Heintz Staples, William L., Aircraft | rical 
Livingston, Howard T., B.S. in Acck Preeision Indust Accessory Repairman & Inst Air 
Kngineering Draftsman, Serv. Engineering Ponto, Truman, | Draftsman, Cen Force Repair Depot, Dept. of Air 
Dept., Douglas Atreraft Co., Ine. (Long tury Engineers, | Force, Robins Air Force Bas 
Pete ,S les I il 
Beach Rawson, Robert G.. Struby, Peter V., | ineer 
Madden, Robert C., Ac. Acrodynamiicist, ¢ i Aireraft Corp Kaiser Aluminum & Chemical In 
Martin, Shelby O., BE. in Ack Reagan, Roscoe R., |! in Ae. Acro ' d of 
Machine Operator, MeCulloch Motor Engineer, 7X10 Funnel, University ring, 
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Corp of Wichita 
aylor, Davic Student rtat 
McKay, Robert, 13.5.h Redway, Albert J., Jr., B.S., Field Sery School of A ; ‘ R MI ‘ 
SCHOOL O cromhautics epall nan 
McKenna, John A., Graduate Student Representat leDonnell Aireraft Spartan Aero Repait 
in Tran tion, H rad Thomas, Isaac L., Jr., Acro. | 
uate School of Administra indone, Philip lachinist, Adiro Aircraft’ Development, Chan 
tion dack Foundric linited ‘(Acres Cor 
Miller, Alan R., Draftsman Cen Sheridan, Philip F., in Ac. Dalla 
tury Engineers, Ine Acrodytamicist lughes Aireraft Co Voltin, Eugene G., B.Ac.F | 
Moran, Herbert Dana, Engincering Snell, Rex L., | Ac 2nd Lt., De tist, University of Minnesota 
Asst., Stress Dept Northrop Aireraft, ign & Develo; Otheer, U.S.A I Center 
Linc Keesler Air Force | White, Robert F. 
Mordoff, Richard A., Jr., B.S. in Ac Stammerjohn, Richard M., B.S. Young, Howard W., Jr., 1 raf 
Ir. Engineer, North American Aviation, Mathematician Group, Dougla man, Guided Missile Div., MeDor 
Aircraft Co., In gundo Aircraft Corp 
Preprints of Nineteenth Annual Meeting Papers Currently Available 
Member Nonmember Member Nonmember 
Price rice Price Price 
337 Problems of Standardizing Electronic 322 Exploratory Wind-Tunnel Ir tigation 
Equipment for Aijircratt--Charles R. of Wings and Bodies at M 6.9 
Banks $0.35 $0 Charles H. McLellan $0.50 $0.8 
336 Some Meteorological Problems Indicated 321 Similarity Laws for Slender Bodies of 
for Jet Transport Operation at 40,000 Revolution ivperson Fle ws 
Feet—H. T. Harrison 0.35 Stanford E. Neice and Dorris M. Ehret 0.35 0.7 
335 Recent Investigation of Temperature Re ; 
covery and Heat Transmission on Cones 320 The Effect of Changes in Altitude on the 
and Cylinders in Axial Flow in the Controlled Behavior of 4 Gas-Turbine 
NOL Aeroboallistics Wind Tunnel Engine —S Himmel and Richard P 
G. R. Eber 0.50 Krebs. 0.50 ).8 
334 Interrelationship Between Boundary Layer ; 319 Desirable Longitudinal Flying Qualities 
and Base Pressure —t Kurzweg ).5 for Helicopters and Means to Achieve 
333) An Investigation of a Rotor Blade Ther Them—f. B. Gustafson. 0.50 0.85 
mal Ice Prevention System for the H-5 
Helicopter—t . Katzenberger Ss ( 318 Determination of Elastic Wing Acero- 
< dynamic Characteristics—William J 
332 Bending Gaugh and Joseph K. Slay 0.65 1.0 
331 General Aspects of Cabin Pressuriza 317 = Investigation Flight Flutter Testing 
tion. W. Rummel 0.35 Techniques—Martin D. Schwartz and 
onalc isle 0.5( 0.8 
330 Some Results of Swept Back Wing Struc Donald L. Wr y 1.99 O.t 
aot oe A Lang and R. L 50 Q 316 Distance Measuring Equipment for the 
Terminal Area—Joseph Lyman and 
329 Summary of Recent Experimental Investi George B. Litchford ).50 0.8 
gations in the NOL Hyperballistics 
Wind Tunnel—Peter P. Wegener 0.50 8 315 Fatigue Problems in Transport Aircraft 
W. T. Shule ).50 0.8 
328 =A Limiting Case for Missile Rolling Mo a, 
ments—Ernest W. Graham .35 ) 314 Comparative Significance of Transport 
327 Some Special Aspects of Air Transport Safety Statistics Rudolf Modley 0.35 0.7 
Safety-—C. Christenson 0.35 
) ( Aspects of Turbojets i 
326) A Theory of the Direct and Inverse Prob- 312 Practi fe 
lems of Compressible Flow Past Cas / 0.3 0.75 
cade of Arbitrary Airfoils—Chung 
Hua Wu and Curtis A. Brown ).35 311 Damping in Pitch of Bodies of Revolution 
Supersonic Speeds—C. B. Smith and 
325 Packaging of Airborne Electronic Equip- 
ment—Orville M. Dunning 9.35 Beverly J. Beane 0.50 8 
324 An Impulse-Momentum Method for Cal- 310 On the Stability of Two Dimensional 
culating Landing-Gear Impact Condi- Laminar Jet Flow of Gas—S. I. Pai. 65 1.( 
tions in Unsymmetrical Landings—R. T. 
Yotema 0.50 0.8 309 Frequency Allocation for Aviation Elec 
tronics——Ed Lee Whit 
323 Theoretical Investigation of Several Types > 
of Single-Degree-of-Freedom Flutter— 308 Allowable Compressive Stresses in Air 
Harry L. Runyan, Herbert J. Cunning- craft Structures 3atewood and 
ham, and Charles E. Watkins 0.50 0.8 E. L. Williams 50 t 


Preprints should be ordered by number from: 


Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th Street, New York 21, N.Y. 
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Hot or Cold...there 
isno temperature 


error in the Sturgess 


ensiometer 


QUICK, ACCURATE CONTROL CABLE TENSION 
MEASUREMENT under any temperature condition 
is a vital necessity to insure top performance 
and safety in today’s airplane. The NEW 
“Mitten-Grip” Sturgess Tensiometer can be 
used continuously to record control cable 
tension without checking or resetting to zero. 


Comfortable, one-hand operation, with built-in 
lock makes testing possible on cables 

where Tensiometer cannot be seen. 

Secondary cable tension measurement may 

be accurately recorded from 0 to 100 lbs., 
primary cable tensions up to 2,000 lbs. 


No damage to the instrument can result from 
over-range use. Packed in felt lined wooden case. 


Write our nearest office for detailed information 


Pacific scenic co. 


1430 GRANDE VISTA AVENUE, LOS ANGELES 23, CALIFORNIA 
25 STILLMAN STREET, SAN FRANCISCO 7, CALIFORNIA 
1915 1ST AVENUE, SOUTH, SEATTLE 4, WASHINGTON 
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NEW... .“MITTEN-GRIP” 
STURGESS TENSIOMETER 


STANDARD T-5 TENSIOMETER gives 
the same accurate tension reading 

as the Mitten-Grip, but is lighter 
weight. It has locking unit and is 
one-hand operation. Packed in 
durable carrying case. 


om NEW..."sPEED-RIG” Quick 
Disconnect for control cables 


Just flip the Speed-Rig handle and 
control cable is instantly disconnected. 
To restore identical rig tension, just 
‘ connect the unit, close the handle. 
Inter-changeable with existing turn- 
buckle installation, requires no tools 
for tension adjustment. 

Safety-wired handle cannot open if 
cable slackens. 

Available for cable sizes 
1/16” through 3/16” 
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age ‘ se 
Ts 
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Another new development using 
B. F. Goodrich Chemical Company raw materials 


Hycar helps seal power | 


in—keep trouble out! 


— that Navy helicopter 
was ever built, every part in it 
had to pass rigid performance tests 
—must have an ample margin of 
safety. The carburetor gasket pic- 
tured—made with Hycar—ran up a 
perfect score! 

The gasket’s job is to provide an 
air-tight seal... to keep fuel vapors 
in, and keep out oil and other sub- 
stances that can cause carburetor 
trouble. 

See how Hycar helps do this job 


so well. Hycar bonds the asbestos 


5 


‘ 


a 
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fibers of the gasket material—resists 
heat, oil, solyents—retains its high 
tensile strength. It helps make the 
gasket non-absorbing, non-swell- 


ing, non-cracking. 


Hycar has advantages that make 
it ideal for many defense and civilian 
uses. It resists oil, gas, abrasion, 
weather and wear—and more hard- 
to-meet conditions. Demand for 
Hycar materials exceeds present 
supplies, but limited quantities are 
available for development work. For 


technical bulletins, advice, please 


GEON polyvinyl! materials * HYCAR American rubber * GOOD-RITE chemicals and plasticizers 
HARMON organic colors 


PALMETTO $29 
1 Asbest 


Gasket Material (me 
Spec. MIL-G-7021 Ca 
formerly AN-G-171 Ga 
made by Greene 

ort 


write Dept. HE-7, B. F. Goodrich 

Chemical Company, Rose Building, 

Cleveland 15, Ohio. Cable address: 

Goodchemco. 

B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Need extreme temperature resistance? 
Hycar has it—plus abrasion resistance 
and more advantages. 
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Aeronautical Reviews 


Al Guide to the Current Literature of 


|. PERIODICALS AND REPORTS 


The abstracts are classified according to the Air Technical Index Distribution Guide. Numbers in parentheses indicate 
the position of the Division Headings in the numerical arrangement. 


Aerodynamics (2) Measurements & Testing 73 Nonmetallic Materials 84 
Boundery Layer 64 Navigation Aids 75 Protective Coatings... . 84 
Contro! Surfaces 64 Transmission Lines 75 Sandwich Materials 84 
Fluid Mechanics & Aerodynamic Wave Propagation 75 Meteorology (30) 84 
04 Equipment Military Aviation (24) 86 
Internal Flow 00 Electrical (16)... 75 Navigation (29) 86 
Performance 66 Hydraulic (20). . 75 8 pas 
Flight Operating Problems (31) rdnance & Armament (22) 

4 Cruise Control 75 Parachutes . 88 

Aeroelasticity 66 Ice Prevention & Removal 75 Photography 88 

Air Transportation (41) 67 Refueling in Flight 75 Power Plants 

Airplane Design (10) 67 Flight Safety & Rescue (15) 75 Jet & Turbine (5) z 88 
Airplane Descriptions 67 Flight Testing (13) 78 Reciprocating (6) ae 90 
Control Systems 68 9 
Testing 68 Fuels & Lubricants (12) 78 
Ejection Seats 68 Gliders (35). . 78 p 

Fuel Tanks 68 pi Reference Works (47) 

Landing Gear 68 Guided Missiles (1)... . 80 Dictionaries 90 
Airports & Airways (39) 68 Instruments (9) 80 Rotating Wing Aircraft (34). ee 90 
Aviation Medicine (19) 68 wees Elements (14) 80 Sciences, General (33) 

F 38 astenings. . Mathematics 92 

ving Mechanisms & Linkages 80 Mechanics—Vibration 

ntennas 7 Transmissions, Clutches, & Drives.... 80 

Circuits & Circuit Elements 70 hdadinniaaa: ti 89 Structures (7)..... 92 

Communications 73 Thermodynamics (18 . 95 

Components 73 Materials (8) . 82 ree 91 

Construction Techniques 73 Ceramics & Ceramals . 2 ater-Borne Aircraft (21)..... 

Electronic Tubes 73 Meta!s & Alloys 82 Wind Tunnels & Research Facilities.... 96 

Servomechanisms and Regulating System Design, Vol. 1. H. Chestnut and R. W. Mayer... US eee 

Reviewed by D. R. Shoults, Aro, Inc. 
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Aerodynamics (2) 


BOUNDARY LAYER 


An Experimental Investigation of the Effect of Surface Heating 
on Boundary-Layer Transition on a Flat Plate in Supersonic Flow. 
Robert W. Higgins and Constantine C. Pappas. U.S., N.A.C.A 
Technical Note No. 2351, April, 1951. 29 pp., illus. 14 ref 


erences. Wind-tunnel tests at JJ = 2.40; free-stream tempet 
ture of —205°F.; plate temperatures of 60°, LOO°, 140°, 180 
and 260°F.; and Reynolds Number range of 0.475 X& 10° to 


3.95 & 10° 

The Effect of an Arbitrary Surface-Temperature Variation 
Along a Flat Plate on the Convective Heat Transfer in an Incom- 
pressible Turbulent Boundary Layer. Morris W. Rubesin 
U.S., N.A.C.A., Technical Note No. 2345, April, 1951. 37 py 
illus 13 references 

Readers’ Forum: On the Calculation of the Rate of Heat 
Transfer Through a Laminar Boundary Layer. Arthur 
rifford and John Wolansky. Journal of the Aeronaut Si 
Vol. 18, No. 6, June, 1951, pp. 427, 428, illus. 6 iui 

Approximate Calculation of Turbulent Boundary-Layer De 
velopment in Compressible Flow. Maurice Tucker 
V.A.C.A., Technical Note No. 2337, April, 1951 12 pp., ill 
7 references. Tables give the numerical results of parametet 
the von Karman momentum equation for turbulent boundary 
layer development for use in calculating boundary-layer growt 

On Reflection of Shock Waves from Boundary Layers. I1. \\ 
Liepmann, A. Roshko, and S$. Dhawan 
nical Note No. 2334, April, 1951. 100 pp., illus 

Analysis of measurements of the reflection characteristic 
shock waves from a flat surface with laminar and turbulen 
boundary layers in the GALCIT 4- by 10-in. tunnel at 1/ | 
L5and R 0.9 & 10% Measurements of the relative upstre 
influence of a shock for both turbulent and laminar boundary 
layers showed that the influence in the laminar layer extend 
stream about 50 boundary-layer thicknesses, compared with fiy 
in the turbulent layer 
layer 


20 reference 


No separation occurred in the turbuk 


Sideslip in a Viscous Compressible Gas. \V. \. Struminskii 
(Akademiia Nauk S.S.S.R., Leningrad, Doklady, Vol. 54, No. 9 
1946, pp. 769-772 N.A.C.A., Technical Memorandu 
No. 1276, April, 1951. S pp. 2 references 
theory of the three-dimensional boundary layer in a compressib 


Development of 


gas by which the aerodynamic coefficients of a sideslipping wing 
can be determined 

Experimental Investigation of Localized Regions of Laminar 
Boundary-Layer Separation. William J. Bursnall and Laur 
kK. Loftin, Jr U.S., N.A.C.A., Technical Note No. 2388, Apri 
1951. S57 pp., illus. 15 references 

Surface pressure, boundary-layer profile, and fluctuating veloci 
ties (qualitative) were measured with a hot-wire anemometer o 
an N.A.C.A. 664-018 airfoil at zero incidence, and R = 1.2, | 
and 2.4 X 10! 

Skin Friction in a Retarded Turbulent Boundary Layer Near 
Separation. B.G. Newman. Australia, Department of Supt 
Aeronautical Research Laboratories, Report No. A.73, November 
1950. 29 pp., illus. 12 references 

Dimensional analysis of the laminar sublayer and experiment 
measurements of turbulent -boundary layers indicate that ski 
friction in a turbulent boundary layer cannot be accurately cal 
lated by the von Karman momentum equation 
equation is developed by applying a second-order approximati 
based on boundary-layer thickness. Two addition terms are i! 
cluded, one of which includes the Reynolds direct stress in th 
downstream direction 


A generalize 


A formula that gives an approximatio 
of the skin friction from the velocity profile of turbulent layer 
developed by dimensional analysis 


CONTROL SURFACES 


Some Theoretical Characteristics of Trapezoidal Wings in 
Supersonic Flow and a Comparison of Several Wing-Flap Con 
figurations. Robert O. Piland. U.S., N.A.C.A., Technic 
No. 2336, April, 1951. 26 pp., illus. 13 references 

Comparison of the lift due to flap deflection and the rolli 
effectiveness of a rectangular wing with a half-delta tip flap (poi 
forward ) with a triangular wing that has half-delta and trailin 
edge flaps and with a rectangular wing with trailing-edge flap 


ING REVIEW 


1951 


Aerodynamic Force Characteristics at High Speeds of a Fy). | 
Scale Horizontal Tail Surface Tested in the Langley 16-Fog| 
High-Speed Tunnel. Carl F. Schueller, Gerald Hieser, and Mor 
ton Cooper U.S., N.A.C.A., Research Memorandum N 
L7DO8a, June 9, 1947. 38 pp., illus. 2 references. Tests at = 
0.68; apparatus and procedure 


FLUID MECHANICS & AERODYNAMIC THEORY 


Compressible Flows. James B. Kelly. American Journal 
Physics, Vol. 19, No. 4, April, 1951, pp. 287-243, illu 6 ref 
erences. Background material 

Letters to the Editor: The Generality of Mixed Gas Flows 
Max M. Munk. Journal of Applied Physics, Vol. 22, No 
April, 1951, p. 524 

Investigation of the Flow Past Finite Wedges of 20 Deg. and 4 
Deg. Apex Angle at Subsonic and Supersonic Speeds, Using, 
Mach-Zehnder Interferometer. 1). C. Pack. With Appendix 
Sensitivity and Accuracy of the Interference Method Applied ty 
Pressure Measurements. [. Groth. Gt. Brit., Acronautic 
Research Council, Re ports and Memoranda No. 2321, 1949 (May 
1946). 30 pp., illus British Information Services 
New York. $1.40 

rests in the high-speed tunnel A7 of the Luftfahrtforschungsa 
talt, Brunswick, at \/ 0.6-0.85 and 1.4-2.8 Pressure dis 
tributions over the wedges were evaluated by static pressure tub 
and by a Mach-Zehnder interferometer. Interference phot 
graphs show the pressure and density throughout the flow field 

Two-Dimensional Subsonic Compressible Flows Past Arti- 
trary Bodies by the Variational Method. Chi-Teh Wang. U.S 
V.A.C.A., Technical Note No. 2326, March, 1951. 73 pp., illus 
8% references. Computation of compressible flows past a thi 


6 references 


curved surface and a circular cylinder, and comparison of results 
with exact solutions 

Method for Determining Pressure Drop of Monatomic Gases 
Flowing in Turbulent Motion Through Constant-Area Passages 
with Simultaneous Friction and Heat Addition. M. F. Valerin 
and R. B. Doyle. U.S., N.A.C.A., Technical Note No. 2328, Apri 
1951. 37 pp., illus., fold. charts. 10 references. Charts for d 
termining pressure drops when heat is added at constant passag 
wall temperature 

On Reflection of Shock Waves from Boundary Layers. H. \\ 
Liepmann, A. Roshko, and S. Dhawan US., N.A.C.A Te 
nical Note No. 2334, April, 1951. 100 pp., illus 

Analysis of measurements of the reflection characteristics 0! 


20 references 


shock waves from a flat surface with laminar and_ turbulent 
boundary layers in the GALCIT 4- by 10-in. tunnel at Mf = 
to l.dand R = 0.9 108 
step-wave shocks is examined 

Readers’ Forum: The Source-Flow in Supersonic and Incom- 
pressible Theories. H. Serbin. Journal of the Aeronautica 
Sciences, Vol. 18, No. 6, June, 1951, pp. 481, 482. 2 references 

Transonic Flow Past a Wedge Profile with Detached Bow 
Wave—General Analytical Method and Final Calculated Results 
Walter G. Vincenti and Cleo B. Wagoner. U.S., N.A.CA 
Technical Note No. 2339, April, 1951. 47 pp., illus. 8 references 

The Decay of Isotropic Temperature Fluctuations in an Iso- 
tropic Turbulence. St: ng y Corrsin. Journal of the Aeronautica 
Sciences, Vol. 18, No. 6, June, 1951, pp. 417-423, illu 11 rel 


erences 


The essential structure of pulse 


Analysis, in terms of correlation functions, of the problem 0! 
predicting the time rate of change of the significant statistica 
thermal parameters during simultaneous decay of an isotrop! 
temperature fluctuation field and the isotropic turbulence ! 
which it is assumed to occur 

On the Spectrum of Isotropic Temperature Fluctuations in a 
Isotropic Turbulence. Stanley Corrsin. Journal of Applied 
Physics, Vol. 22, No. 4, April, 1951, pp. 469-473, illus 
references 

Development of the form of the power spectrum; co 
with the spectrum obtained with velocity fluctuations 
of the low, intermediate, and high wave-number rang¢ 
termination of the ‘‘cut-off'’ wave number. 

Letters to the Editor: Difference Between Turbulence in 4 
Two-Dimensional Fluid and in a Three-Dimensional Fluid. 
T. D. Lee. Journal of Applied Physics, Vol. 22, No. 4, Apt 
1951, p. 524. 8references 

Letters to the Editor: Decay of Spectral Components in Is 
tropic Turbulence. Hiroshi Sato. Journal of Applied Pnys 
Vol. 22, No. 4, April, 1951, p. 525, illus. 3 references 
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AERONAUTICAL 


ENGINEERING 


Try these for ideas 


@ In today’s stepped-up defense 
production, the ways we can help you 
on your bellows assemblies needs 
will make important savings for you. 
If you're looking for ideas, Sylphon 
bellows assemblies offer plenty. They 
open and close valves, dampers, etc., 
absorb expansion, provide packless 
construction—have a whole list of 
Practical uses. The diagrams show a 
few typical uses—where there's a 
design problem involving control of 
temperatures or pressures. 


Or, take design and development. 
You may have a problem similar to 
one we have solved for another cus- 
tomer. You may need assemblies for 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


ee. for savings, too! 


a specific application. Whatever your 
need, we'll work with you to develop 
exactly what you require. 


On production—you can confidently 
turn over the complete job to us. 
You’re relieved of production worries. 
Our skilled personnel and complete 
facilities can turn out your require- 
ments, simple or complex, on schedule. 

Talk over your requirements with 
us. As specialists in this field for half- 
a-century, our experience can be more 
valuable than ever to you. 

Wide range of metals and sizes. 
Send for information. Ask for idea- 
packed Catalog NR-1200. 


TEMPERATURE CONTROLS 


ces 
FELLOWS ASSEMBLIES » BELLOWS 


REVIEW—JULY, 


Fig. 1 Thermostatic Motor —This type 
of assembly is widely used in tempera- 
ture regulators, etc., where a thermo- 
static charge is confined in the bellows 
and where a valve, switch, damper, 
etc. is to be operated in response to 
temperature changes. 


| MOVEMENT 


Fig. 2 Packless Construction —I!lustrat- 
ing packless valve construction. Same 
principle used to seal stem movement or 
adjustment in many types of apparatus. 


BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 
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66 AERONAUTICAL 


INTERNAL FLOW 


Survey of Available Information on Internal Flow Losses 
Through Axial Turbomachines. Chung-Hua Wu. Ts. 
N.A.C.A., Research Memorandum No. E50J13, January 26, 
1951. 34pp.,illus. 23 references. 

Report of Progress on Measurements of Friction Coefficients, 
Recovery Factors, and Heat-Transfer Coefficients for Supersonic 
Flow of Air in a Pipe. Joseph Kaye, J. H. Keenan, and W. H 
McAdams. American Society of Mechanical Engineers, Transac- 
tions, Vol. 73, No. 3, April, 1951, pp. 267-277, Discussion, pp. 
277-279, illus. 11 references. Measured values; Mach Number 
range is 1.2 to 2.5. 

Method for Determining Pressure Drop of Monatomic Gases 
Flowing in Turbulent Motion Through Constant-Area Passages 
with Simultaneous Friction and Heat Addition. M. F. Valerino 
and R. B. Doyle. U.S., N.A.C.A., Technical Note No. 2328, 
April, 1951. 37 pp., illus., fold. charts. 10 references. Charts for 
determining pressure drops when heat is added at constant 
passage-wall temperature. 

Preliminary Investigation of a New Type of Supersonic 
Inlet. Antonio Ferri and Louis M. Nucci. U.S., N.A.C.A., 
Technical Note No. 2286, April, 1951. 41 pp.,illus. 6 references 

Analysis of a supersonic inlet with supersonic deceleration of 
the flow taking place entirely outside of the body. Theoretical 
calculations of the pressure recovery over a range of Mach Num- 
bers and mass flow show good agreement with experiments. 
This configuration has a pressure recovery of 95 per cent at 
M = 1.33 and 1.52, 92 per cent at M = 1.72, and 86 per cent at 
M = 2.10. 

Air Inlet. Robert McLarren. Aero Digest, Vol. 62, No. 4, 
April, 1951, pp. 75-85, illus. 19 references. 

Problems involved in the design of air inlets for turbojet en- 
gines which provide maximum ram pressure recovery and 
minimum drag. Analysis of inlet types, boundary-layer bleed, 
and perforated throat nozzles. 

Unstable Capillary Waves on Surface of Separation of Two 
Viscous Fluids. V. A. Borodin and IA. F. Diakin. (Prik 
ladnaia Matematika i Mekhanika, Vol. 13, No. 3, 1949, pp. 267- 


276.) U.S., N.A.C.A., Technical Memorandum No. 1281, April, 
1951. 19 pp., illus. 4 references. Rough approximation of the 


disintegration of a liquid jet; mathematical study of the appear- 
ance of droplets of varying diameters as a result of jet breakup. 


PERFORMANCE 


Best Climb Speed for Jet Aircraft. A.M. Jackes. Aero Digest, 
Vol. 62, No. 4, April, 1951, p. 24, illus. Graphic method of solu- 
tion. 


STABILITY & CONTROL 


Rapid Approximate Methods of Solution to the Equations of 
Motion for a Steady Turn. J. R. Baxter. Australia, Department 
of Supply, Aeronautical Research Laboratories, Report No. A. 74, 
November, 1950. 45 pp., illus. 4 references. 

Development of approximate equations for four types of turn 
The method is applied to the determination of height loss by the 
Twin Jet Stork radio-controlled model in pure aileron turns of 
various bank angles for several values of the initial C,. 

A Least Squares Curve Fitting Method with Applications to the 
Calculation of Stability Coefficients from Transient-Response 
Data. Marvin Shinbrot. U.S., N.A.C.A., Technical Note No. 
2341, April, 1951. 52 pp., illus. 5 references. 

Dynamic Analysis of Aeroelastic Aircraft by the Transfer 
Function-Fourier Method. James B. Rea. (Douglas Aircraft 
Company, Inc., Report No. SM-13868, July 13, 1950.) Journal of 
the Aeronautical Sciences, Vol. 18, No. 6, June, 1951, pp. 375-397, 
illus. 17 references. 

A Survey of Methods for Determining Stability Parameters of 
an Airplane from Dynamic Flight Measurements. Harry Green 
berg. U.S., N.A.C.A., Technical Note No. 2340, April, 1951. 
49 pp., illus. 7 references. Methods of determining transfer- 
function coefficients. 


WINGS & AIRFOILS 


Sideslip in a Viscous Compressible Gas. V. V. Struminskii 
(Akademiia Nauk S.S.S.R., Leningrad, Doklady, Vol. 54, No. 9, 
1946, pp. 769-772.) U.S., N.A.C.A., Technical Memorandum 
No. 1276, April, 1951. 8 pp. 2 references. Development of a 


ENGINEERING 


REVIEW—JULY, 1951 


theory of the three-dimensional boundary layer in a compressible 
gas by which the aerodynamic coefficients of a sideslipping wing 
can be determined. 

Mapping Functions of the N.A.C.A. Airfoils into the Unit Circle, 
Isao Imai, Ikuo Kaji, and Kwai Umeda. ( Hokkaidé University 
Faculty of Science, Journal, Series 2, Vol. 3, No. 8, 1950, pp 265- 
304.) 
1950. 40 pp., illus., tables. 4 references. Numerical calculation 
of the mapping functions by setting up the boundary conditions 
and using Fourier techniques. 

Negative Camber Airfoils for Transonic Flight. Thomas B 
Woersching. Journal of the Aeronautical Sciences, Vol. 18, No. 6, 
June, 1951, pp. 361-368, illus. 8 references. 

Potentialities of airfoils with ‘‘W”’ camber (the camber of the 
forward 75 to 80 per cent of the chord is negative; at 85 per cent 
chord the camber is positive and then is negative aft to the trail- 
ing edge) in transonic flight; analysis of airfoil characteristics 

Method for Calculating Downwash Field Due to Lifting Sur- 
faces at Subsonic and Supersonic Speeds. Sidney M. Harmon 


U.S., N.A.C.A., Technical Note No. 2344, April, 1951. 30 pp., 
illus. 13 references. Source singularities, whose distribution is 


specified by the loading on the wing, are used to obtain the linear- 
ized downwash field. 

Flight Measurements of Profile Drag at High Speeds. W.A 
Mair. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2555, 1951 (July, 1942). 11 pp., illus. 5 
references. British Information Services, New York 
The profile drag of an 18 per cent wing section at speeds up to 
M = 0.7 by a pitot-traverse method. 

Supersonic Lift and Pitching Moment of Thin Sweptback 
Tapered Wings Produced by Constant Vertical Acceleration; 
Subsonic Leading Edges and Supersonic Trailing Edges. Frank 
S. Malvestuto, Jr., and Dorothy M. Hoover. U.S., N.A.C.A,, 
Technical Note No. 2315, March, 1951. 44 pp., illus. 14 
references. 

A Study of Airfoil Pressure Distribution at Supersonic Speeds. 
M. J. Thompson. Texas, University, Defense Research Labora- 
tory, Report No. CF-821, UT/DRL-142, November 15, 1947. 58 
pp., illus., fold. charts. 11 references. Calculation of pressure 
distributions on two-dimensional airfoils by means of the linear 
and second-order perturbation theories; comparison with test re- 
sultsat M = 2.13. 

Readers’ Forum: On the Nonexistence of Subsonic Conical 
Flows. Theodore R. Goodman. Journal of the Aeronautical 
Sciences, Vol. 18, No. 6, June, 1951, p. 427. 1 reference. Conical 
flows are merely mathematical tools for solving nonconical 
flow problems and have no significance in themselves. 

A Plan-Form Parameter for Correlating Certain Aerodynamic 
Characteristics of Swept Wings. Franklin W. Diederich. U.S, 
N.A.C.A., Technical Note No. 2335, April, 1951. 17 pp., illus 
15 references. 

Derivation of approximate expressions for the lift-curve slope 
and of the coefficient of damping in roll of swept wings in com- 
pressible subsonic flow. A plan-form parameter is developed 
which is a function of the aspect ratio, the sweep, and the section 
lift-curve slope. 

Some Theoretical Characteristics of Trapezoidal Wings in 
Supersonic Flow and a Comparison of Several Wing-Flap Con- 
figurations. Robert O. Piland. U.S., N.A.C.A., Technical Note 
No. 2336, April, 1951. 26 pp., illus. 13 references. 

Derivation, by means of the linearized theory, of the lift and 
pitching moment due to angle of attack and the lateral force and 
yawing moment due to rolling for a trapezoidal wing with raked- 
out tips. The analysis is extended to the reverse wing (raked-in 
tips). 

Resistance of a Delta Wing in a Supersonic Flow. E. A. Karpo- 
vich and F. I. Frankl. (Prikladnaia Matematika i Mekhantka, 
Moscow, Vol. 11, No. 4, 1947, pp. 495, 496.) U.S., N.A.CA. 
Technical Memorandum No. 1283, April, 1951. 6 pp., illus. 3 
references. 

Presentation of a formula for computing the resistance of 4 
delta wing at small incidence in supersonic flow. The momentum 
theory is applied to the volume of air within the Mach cone en- 
closing the leading edges, and the suction force is separated out. 
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Aeroelasticity 


Transient Aerodynamic Behavior of an Airfoil Due to Different 
Arbitrary Modes of Nonstationary Motions in Supersonic Flow. 


Numerical Computation Bureau, Tokyo, Report, February, | 
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Chieh-Chien Chang. U.S., N.A.C.A., Technical Note No. 2333, 
April, 1951. 65 pp., illus. 11 references. 

The behavior of all the degrees of freedom is expressed in 
terms of a function C(8, M) where C is the wing chord, M is the 
Mach number, and @ is related to the frequency of oscillation. 
This function, derived in an earlier work of the author, enables 
the harmonically oscillating airfoil with different modes or de- 
grees of freedom to be analyzed for its complete history, assuming 
that the motion starts abruptly from rest. The transient be- 
havior of an airfoil is investigated by means of the Fourier inte- 
gral method. The effect of a control surface attached to the air- 
foil and deflected on a prescribed time schedule is evaluated from 
the result for the main wing. 

Dynamic Analysis of Aeroelastic Aircraft by the Transfer 
Function-Fourier Method. James B. Rea. (Douglas Aircraft 
Company, Inc., Report No. SM-13868, July 13, 1950.) Journal 
of the Aeronautical Sciences, Vol. 18, No. 6, June, 1950, pp. 375- 
397, illus. 17 references. 

Flutter of Control Surface Tabs. G. A. Naylor. Gt. Brit., 
Aeronautical Research Council, Reports and Memoranda No. 
2606, 1951 (April, 1942). 12 pp., illus. 4 references. British In- 
formation Services, New York. $0.65. 

High-frequency oscillations (dither) in flight involves bending 
of the control-surface structure supporting the tab. Binary-flutter 
calculations were made for the rotation of the tab about its 
hinge, coupled with translation of the tab. The calculations give 
minimum flutter speeds for trimming and balancing tabs. 


Air Transportation (41) 


How CAA Forecasts Air Traffic Potential. Frederick B. Lee. 
SAE Journal, Vol. 59, No. 4, April, 1951, pp. 44,45. (Based ona 
paper: Air Transportation and What Is the General Future.) 

Air Cargo Ground Handling Proposals. Douglas Aircraft 
Company, Inc., 1951. 13 pp., illus. Illustrations show suggested 
airport and aircraft installations for efficient handling. 

Some Economic Factors in Air Transport Operation (with 
Special Emphasis on Short-Haul Services). Peter G. Masefield. 
(9th Brancker Memorial Lecture, February 12, 1951.) Institute 
of Transport, Journal, Vol. 24, No. 3, March, 1951, pp. 79-108, 
illus. 8 references. Historical background of British civil air 
transport; operating progress; traffic and financial statistics; 
budgeting; cost analysis; controls. 


Airplane Design (10) 


Flight Experience with Turbine Propeller Powered Aircraft. 
R. C. Loomis and E. D. Shannon. S.A.E., National Aeronautic 
Meeting (Spring), New York, April 16-19, 1951, Preprint No. 
616. 13 pp., illus. 7 references. Conclusions concerning the per- 
formance of turboprop aircraft which were drawn from flight ex- 
perience with the Convair 240 and the XP5Y-1. 

The Case for Factors of Safety of 1.5 Instead of 2.0, with Special 
Reference to the Flight Envelope. P. E. Montagnon. Gt. Brit., 
Aeronautical Research Council, Reports and Memoranda No. 
2578, 1951 (January, 1944). 6 pp., illus. 3 references. British 
Information Services, New York. $0.40. 

Desirability of using a factor of safety of 1.5 in all design 
strength requirements. Using 1.5 would make the basic condition 
the same as the severest conditions encountered in actual flight 
and make the basic condition suitable for structural testing. With 
1.5 rather than 2.0, under the operational limits expected, the 
structure is not quite proof-loaded. The ideal flight envelope is 
developed, and a practical example shows the advantages of the 
lower safety factor. 

Naval-Aircraft Design; General Principles: Double Power 
Units; Background of the Fairey 17 and Double Mamba. D. L. 
Hollis Williams. Flight, Vol. 59, No. 2202, April 6, 1951, pp. 
399-403, illus. (Based on an R.Ae.S. lecture, March 29, 1951: 
Some Aspects of Modern Naval Aircraft Design. ) 

Naval Aircraft Design. D.L. Hollis Williams. The Aeroplane, 
Vol. 80, Nos. 2072, 2073, April 6, 13, 1951, pp. 407-409; Discus- 
Sion, p. 431, illus. (Based on an R.Ae.S. lecture, March 29, 1951: 
Some Aspects of Modern Naval Aircraft Design. ) 


AIRPLANE DESCRIPTIONS 


: 1951 Jet Fighters. IJnteravia, Vol. 6, No. 2, February, 1951, pp. 
'9-86, illus. 1 reference. A review of the world’s jet fighter 


HELI-COIL SCREW THREAD INSERTS .. . 
Add Strength to All Assemblies 


Shock, vibration and strain are absorbed in these precision- 
formed inserts which fit between the male thread and the 
mating member. 


Heli-Coil Inserts are made of hard, tough stainless steel 
wire. They never fail,. . . never strip, gall, seize or correde, 
and are free from vibration wear and electrolysis. 

One modern jet engine uses nearly 600 of these inserts. 
The engine is lighter, quicker to assemble and disassemble, 
easy to service. Production salvage, when caused by damaged 
threads, is easy, without resort to oversize bolts, studs or nuts. 

Heli-Coil Inserts fit National Coarse and Fine Thread 
sizes, taper pipe threads, all automotive and aviation spark 


plugs. Meet all industrial, military and aircraft specifications. 
Class III fit. 


Protecting Screw Threads for Industry 


CORPORATION 


HELI-COIL 


Heli-Coii 
is a registered 
U.S. Tradename 


Heli-Coil Corporation 
| Danbury, Connecticut 
| 
| Please send me [] Bulletin 650 on Design Data 
| C1) Bulletin 349 on Salvage & Service | 
g 

| 
| NAME | 
| | 
| | 
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aircraft, giving photographs, specifications, and probable arma 
ment. Complete specifications, where available, are tabulated 

Russian Aircraft Review. KF. G. Swanborough. The Aero 
plane, Vol. 80, No. 2070, March 23, 1951, pp. 349-353, illus 
Current aircraft are listed according to the designers’ names 
Specifications of service aircraft are tabulated. 

Avro (Canada) C.102 Jetliner Four-Engined Turbojet Trans- 
port, Canada. James C. Floyd. SAE Quarterly Transactions 
Vol. 5, No. 2, April, 1951, pp. 217-235, 272, illus. 

Brief summary of the design and general problems encountered 
in the development of the first prototype up to flight-test stages 
in 1949, including an analysis of direct and indirect operating 
costs. 

de Havilland DHA-3 Drover Three-Engined Feeder Trans- 
port, Australia. Stanley Brogden. Aviation Age, Vol. 15, No. 4, 
April, 1951, pp. 34, 35, illus. 

English Electric Canberra B-2 Twin-Engined Turbojet 
Bomber, England. Aeronautics, Vol. 24, No. 3, April, 1951, pp 
40-42, illus. 


Fokker S.11 Single-Engined Primary Military Trainer and 
S.11 Single-Engined Turbojet Military Trainer, Netherlands 
(Aviation Design Progress). Randolph Hawthorne. Aviation 
Age, Vol. 15, No. 4, April, 1951, pp. 26, 27, cutaway drawings 

Gloster Meteor 8 Twin-Engined Turbojet Interceptor, Eng- 
land. Flight, Vol. 59, No. 2201, March 30, 1951, pp. 358, 359, 
illus., cutaway drawings. 

Lockheed Model XR60-1 Constitution 4-Engined Transport 
(Lockheed Constitution Development Story). W. W. Hawkins, 
Jr.,and R.L. Thoren. Lockheed Aircraft Corp., December, 1950 
54 pp., illus. 

Design development: general specifications; layout drawings 
interior and crew arrangements; aerodynamic development 
wing development stability and control studies; drag evaluation; 
power plant and systems developments; basic structural design 
design of the landing gear and wing flap systems; production 
planning; flight development and testing. 

North American F-86E (Canadair) Single-Engined Turbojet 
Interceptor, Canada. Canadian Aviation, Vol. 24, No. 4, April, 
1951, pp. 22-26, illus. Production equipment and methods. 


SAAB Scandia Twin-Engined Transport Airplane, Sweden. 
Stig Ekeborg. Saab Sonics, No. 13, January-March, 1951, pp. 8, 
9,17, illus, Operating costs. 


S.N.C.A.S.E. SE-2410 Grognard Twin-Engined Turbojet 
Ground-Attack Airplane, France. Aviation Week, Vol. 54, No. 16, 


CONTROL SYSTEMS 


Chain You Can’t Hook Up Wrong. Aviation Week, Vol. 54, 
No. 16, April 16, 1951, p. 45, illus. A new roller chain and 
sprocket arrangement, developed by Renold and Coventry Chain 
Co., Ltd., is coupled with a guard that eliminates the possibility 
of incorrect hookup. 


DEVELOPMENT TESTING 


Mercator Drop Test Technique. Kenneth D. Engle. Aero 
Digest, Vol. 62, No. 4, April, 1951, pp. 30, 31, 88-90, illus. 

Test program and setup for reproducing landing conditions of 
the Martin P4M-1 Mercator. Wing lift in landing is simulated by 
an arrangement of hydraulic-pneumatic snubbers; wheels are 
spun at speeds up to the equivalent of 130 m.p.h. ground speed 
by low-pressure air turbines. Recording accelerometers, strain 
gages, and potentiometers are set up in the plane and on the 
beams that support the landing platform. 


EJECTION SEATS 


Problems of Pilot Ejections. J. Martin. The Aeroplane, Vol. 
80, No. 2071, March 30, 1951, pp. 378, 379, illus. (Summary of an 
R.Ae.S. Lecture, March 6, 1951.) Design aspects. 


FUEL TANKS 


Development of Sabre Combat Tanks. Robert Sohn. Aero 
Digest, Vol. 62, No. 4, April, 1951, pp. 22, 23, 56, 58, 60, illus 
Design development and flight testing of external fuel tanks for 
combat use. 


LANDING GEAR 


Aircraft Wheels and Brakes. J. Wright. The Acroplane 
Vol. 80, No. 2071, March 30, 1951, pp. 388, 389, illus. (Summary 
of an R.Ae.S. Lecture.) Aircraft undercarriage design satisfying 
safety and weight requirements; tire loadings and tests. 

The Semi-Articulated Multi-Wheel Bogie Undercarriage, p 
Person and J. Perdue. Aircraft Engineering, Vol. 23, No. 266, 
April, 1951, pp. 104-106, illus. 

Operation of a multiwheel bogie that is mounted on a tele. 
scopic leg fitted with a shock absorber. A lightly sprung dashpot. 
jack unit holds the gear in position. Position and action of the 
gear in taxiing and braking are explained, and the action js 
illustrated by several numerical examples. 


Airports & Airways (39) 


New Hangar Comes Apart in the Middle. Aviation Week, Vol 
54, No. 15, April 9, 1951, p. 37, illus. 

The Mitchell Mobilhangar is built in two sections that are 
brought together to enclose the aircraft after it has taxied int 
position on its own power. The hangar is demountable and 
mobile. The unit is 172 ft. wide and 100 ft. long and will cost less 
than $100,000. 

Recent Developments in Visual Low-Approach and Landing 
Aids for Aircraft. Maurice A. Garbell. (Illuminating Engineer 
ing, Society, Aviation Section, Annual Conference, Indianapolis, 
October 25, 1949.) Garbell Research Foundation, Garbell Aero- 
nautical Series No. 1, 1951. 19 pp., illus. 11 references. $0.60 
Evaluation of the Slope-Line and Calvert Transverse-Bar ap 
proach-light systems by actual flight-test procedures; test tech 
niques 

/, New System of Surface Markings for Aircraft Runways. 
Maurice A. Garbell Garbell Research Foundation, Garbel 
Aeronautical Series No. 2,1951. 7 pp., illus. 1 reference. $0.25 
Design of a runway-marking system that provides directional 
roll or bank, elevation, transverse, and longitudinal guidance and 
provides positive identification of the runway. 


Aviation Medicine (19) 


The Latency of Hypoxia on Exposure to Altitude Above 50,000 
Feet. U. C. Luft, H. G. Clamann, and E. Opitz. Journal of 
Aviation Medicine, Vol. 22, No. 2, April, 1951, pp. 117-122, 136, 
illus. Sreferences. 

High Altitude-High Velocity Flying with Special Reference to 
the Human Factors. III—Bare Skin Hazard from Frostbite in 
Escape from Aircraft. A. P. Webster and H. A. Smedal. Journa! 
of Aviation Medicine, Vol. 22, No. 2, April, 1951, pp. 89-99, illus 
8 references. 

Comparative Experimental Studies of the Effects of Simulated 
High Altitudes on Five Vertebrates. Bernard Metz. Journal o/ 
Aviation Medicine, Vol. 22, No. 2, April, 1951, pp. 132-136 
references. 

Voluntary Tolerance of the Human to Impact Accelerations of 
the Head. Charles F. Lombard, Smith W. Ames, Herman P 
Roth, and Sheldon Rosenfeld. Journal of Aviation Medicine, Vol 
22, No. 2, April, 1951, pp. 109-116, illus. 3 references 

Spatial Disorientation in Flight. Ashton Graybiel. Discussion. 
Walter A. Carlson. Military Surgeon, Vol. 108, No. 4, Apri 
1951, pp. 287-294, illus. 14 references. Review of the problem! 
spatial disorientation based on the specific sensory experiences 
involved. 

The Human Time Factor in Flight. II—Chain of Latencies 0 
Vision. H. Strughold. Journal of Aviation Medicine, Vol 22 
No. 2, April, 1951, pp. 100-108, illus. 31 references. 

Pilot Candidate Selection Research Project. Verne W. Lyot 
Journal of Aviation Medicine, Vol. 22, No. 2, April, 1951, pp. 152 
155. 

A Subsequent Report on Dramamine; The Prophylactic and 
Therapeutic Control of Motion Sickness and Vestibular Dis- 
turbances. Leslie N. Gay. Military Surgeon, Vol. 108, No. 4 
April, 1951, pp. 324-3831. 18 references. 

Comparison of Scopolamine Hydrobromide and Dramamine 
the Treatment and Prevention of Airsickness. John D Boland 
and Alan D. Grinstad. Journal of Aviation Medicine, Vol. 
No. 2, April, 1951, pp. 137°145. 5 references. 
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ALLISON J33 TURBO-JET 
AUTHORIZED TIME BETWEEN OVERHAUL 


500 HOURS 


Builders of Axial and Centrifugal Flow 
Turbine Engines—J33, J35 and the new J35-A-23. 
Also the 140 Series Turbo-Prop Engines 


U.S. Jet Engine 
approved for 


operating time 
between overhauls 


by authority of Maintenance 
Division, Air Materiel Command, 


U.S. Air Force 


IVE hundred hours operation between major 
| parses is now allowed on Allison J33 jet 
engines. At that time, if complete inspection shows 
engine meets required standards, an extension of 
200 additional hours is authorized with periodic 
inspections. It is typical of Allison dependability 
that many J33 and J35 engines are operating 700 
hours between major overhauls. 


Behind this proof of dependable service stands 
good engineering and manufacture by Allison— 
plus excellent work by flying and maintenance 
personnel of the U.S.A.F. and Navy. Such a record 
would not be possible without the total experience 
of 800,000 hours flight time amassed by 10,000 


Allison jet engines. 


That is experience where it counts most 
—in the air—and another reason why 


Allison leads the field in both the 


breadth and depth of its turbine engine 
experience. 


DIVISION OF GENERAL MOTORS, INDIANAPOLIS, INDIANA 
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A Study of Bailouts for a Five-Year Period in the U.S. Navy. 
Walton L. Jones. Journal of Aviation Medicine, Vol. 22, No. 2, 
April, 1951, pp. 123-131, 155. 

A Pick-Up and Amplifier for the Ballistocardiograph. Clar 
ence V. Pestel and John P. Marbarger. Journal of Aviation 
Medicine, Vol. 22, No. 2, April, 1951, pp. 156. 


Education & Training (38) 


Instruction for the Preparation of Technical Instruction 
Manuals by Personnel of the Engineering Divisions of the Indus- 
trial Department. J. C. McGinley. U.S., Navy Department, 
David W. Taylor Model Basin, Report No. 754, January, 1951 
11 pp. 1 reference 

Instructions for the Preparation of Engineering Reports by 
Personnel of the Engineering Divisions of the Industrial Depart- 
ment. J.C. Boyle. U.S., Navy Department, David W. Taylor 
Model Basin, Report No.755, January, 1951. 7 pp. 3 references 


Electronics (3) 


Electronic Research in the Emergency Program. W.C. White 
Electronics, Vol. 24, No. 5, May, 1951, pp. 82-85, illus. 2 
references. 

Radio Progress During 1950. Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 359-396. 1,084 
references. Summary of U.S. radio-electronic developments with 
references (U.S. and foreign) listed in the text. Information is 
grouped under 19 broad headings. 


Standards on Abbreviations of Radio-Electronic Terms, 1951 
(Standard No. 51 IRE 21 Sl). Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 397-400. 

Electronics Simplified. Esther Forbes. Aero Digest, Vol. 62, 
No. 4, April, 1951, pp. 19, 20, 48, 49, illus. 

Single-unit design, containing complete subcircuits in plug-in 
packages, simplifies replacement, conserves space, and speeds 
production of complex electronic equipment at Servomecha- 
nisms, Inc. 


On Record; Hawker’s Adopt a Voice-on-Wire Recorder 
(Wirek, Ltd.) to Replace the Test-Pilot’s Knee-Pad. Flight, Vol 
59, No. 2203, April 13, 1951, p. 422, illus. 


ANTENNAS 


Photo Radiation Patterns. Gerhart W. Goebel. Electronics, 
Vol. 24, No. 5, May, 1951, p. 89, illus. 

Synthesis of two-dimensional patterns of two or more radiators 
of the same frequency and polarization. A _ bull’s-eye target 
representing the wave image is reproduced photographically and 
another target, representing the pattern of another radiator, is 
superimposed on the original. 

The Effect of a Grounded Slab on the Radiation from a Line 
Source. C. T. Tai. Journal of Applied Physics, Vol. 22, No. 4, 
April, 1951, pp. 405-414, illus. 8 references. 

The Theory of Parallel-Plate Media for Microwave Lenses. 
E. A. N. Whitehead. (J.E.E., Radio Section, Paper No. 1093 
Institution of Electrical Engineers, Proceedings, Part III, Radio 
and Communication Engineering, Vol. 98, No. 52, March, 1951, 
pp. 133-140, illus. 1 reference. 

Diffraction Pattern of Microwaves Near Rods. C. L. Andrews. 
Journal of Applied Physics, Vol. 22, No. 4, April, 1951, pp. 465 
468, illus. 4 references. 


CIRCUITS & CIRCUIT ELEMENTS 


Sensing Systems. John D. Goodell. Radio & Television 
News, Vol. 45, No. 4 ( Radio- Electronic Engineering, Vol. 16, No 
4), April, 1951, pp. 3A-S5A, illus. Different types of bridges for 
translating mechanical motion into an electrical signal; the 
mechanical motions that actuate the bridges. 

Multiple-Channel D-C Amplifier. Leonard Goldberg. Ele: 
tronics, Vol. 24, No. 5, May, 1951, pp. 188, 190, 193, 194, 196, 198, 
200, illus. 

A type of amplifier for d.c. analog computers which will per 
form any number of operations simultaneously; design, uses, ad 
vantages, and disadvantages. Basic design may follow conven 
tional single-channel-amplifier principles, provided the circuit has 
a differential first stage. 


1951 


Maximum Output from a Resistance-Coupled Triode Voltage 
Amplifier. Joseph M. Diamond. Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 433, 434, illus 

An Electronic Instrument for the Measurement of the 
Damping Capacity of Materials. A. D. N. Smith. Journal of 
Scientific Instruments, Vol. 28, No. 4, April, 1951, pp. 106-109, 
illus. 4 references. 

An instrument for measuring the rate of decay of any vibration 
that is exponential and in the frequency range of 50-10,000 cycles 
per sec. The vibrations are detected by an electrical pickup. A 
circuit that transmits two timed pulses to an electronic timing 
unit measures the time for the amplitude of vibration to decrease 
to half its value during decay. The maximum error in the 
measured time is +'/, the period of vibration. A circuit diagram 
gives the arrangement and values of the components. 

A New Centimeter-Wave Discriminator and Its Application tog 
Frequency-Stabilized Oscillator. K. C. Johnson. (J/.E.E,, 
Radio Section, Paper No. 1096.) Institution of Electrical Engi- 
neers, Proceedings, Part III, Radio and Communication Engineer. 
ing, Vol. 98, No. 52, March, 1951, pp. 77-80, illus. 2 references, 

The discriminator uses the change of phase of a single resonant 
cavity to detect changes in frequency. The discriminator js 
applied to stabilize the frequency of a reflex-klystron oscillator, 
Errors in the oscillation frequency, which are detected by the dis- 
criminator, alter the reflector voltage on the oscillator to reduce 
the error. The apparatus can serve as a sensitive extensometer, 

Synchronized Electronic Switch. Joseph F. Dundovic and 
Tenny Lode. Electronics, Vol. 24, No. 5, May, 1951, pp. 136, 
138, 156, 160, illus. 1 reference 

A square-wave generator (Eccles-Jordan flip-flop circuit) is 
used whose frequency is exactly one-half the sweep frequency of 
the oscilloscope. Sharp trigger pulses of constant amplitude over 
the frequency range of the sweep oscillator are obtained witha 
Schiaitt circuit. 

An Improved Electronic Dew-Point Hygrometer. Earl W 
Barrett and Lee R. Herndon, Jr. Journal of Meteorology, Vol. 8, 
No. 1, February, 1951, pp. 41-51, illus. 6 references. 

Capacitive Slip Ring for Instrumentation. F. P. Fischer and C. 
H. Coogan, Jr. Electronics, Vol. 24, No. 1, January, 1951, pp. 84, 
85, illus. 2 references. Thermistor elements are connected to an 
r.f. bridge by capacitor rings for temperature measurements on 
rotors at speeds greater than 20,000 r.p.m. 

Operation of Electrodynamometer Instruments Through Am- 
plifiers. W.G. Hoover. Electronics, Vol. 24, No. 1, January, 
1951, pp. 122, 159, 160, 162, illus. Circuit diagram, operation, 
and sensitivity of a direct-coupled power amplifier. 

Automatic Calibration of Radiosonde Baroswitches. Stephen 
S. Haynes. Electronics, Vol. 24, No. 5, May, 1951, pp. 126-129, 
illus. 

Paper is fed through the recorder at a speed proportional to the 
changes in test-chamber pressure, which is measured by an auto 
matic barometer. A servomotor driving a precision lead screw 
moves a phototube to follow the top of the mercury column, and 
the column position is transmitted to chart-printing recorders 
The complete calibration equipment gives 150-point calibration 
charts for 16 pressure switches simultaneously in 8 min 

Adjacent-Channel Rejection Receiver. Henry Magnuski 
Electronics, Vol. 24, No. 1, January, 1951, pp. 100-104, illus 

A receiver that minimizes intermodulation and desensitizing of 
adjacent-channel frequencies uses a passive bandpass filter. The 
filter can assure at least a 100-db. rejection at the edge of an ad- 
jacent channel. Graphs show the performance of this receiver 

Wide-Range Resonators for VHF and UHF. G. Franklin 
Montgomery and Peter G. Sulzer. Electronics, Vol. 24, No. 5, 
May, 1951, pp. 200, 202, 204, 206, illus. 2 references. Character- 
istics of resonators for use at frequencies between 50 and 550 
megacycles. 

Simplified Q Multiplier. H.E. Harris. Electronics, Vol. 24, 
No. 5, May, 1951, pp. 130-132, 134, illus. 4 references. 

Design of a circuit, based on the cathode follower, which 
utilizes positive feedback to obtain a negative resistance charac 
teristic. Connection of this circuit in parallel with a tuned circutt 
gives an increase in Q. 

The Synthesis of RC Networks to Have Prescribed Transfer 
Functions. H. J. Orchard. Institute of Radio Engineers, Pro- 
ceedings, Vol. 39, No. 4, April, 1951, pp. 428-432, illus. 3 ref- 
erences. 

Design of a network in the form of a lattice which can provide 


any arbitrary transfer function handled by an RC system A 
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NOW-A NEW CEILING 
FOR PNEUMATICS 


New Kidde Compressor 


delivers volume 
at High Altitudes 


Kidde 4 ‘rcraft 
Devices 
Include: 


HIGH PREssuRe 


CONTAINERS & VALves 


SELECTOR VALVES 
GUN CHARGERS 
REEF VALVEs 

PRESsure SWitcnes 
CHECK VALVes 
MOlsture SEPARATORS 
PNEUMATIC FUSEs 
BACK-PRESsuRe VALVES 


Hien altitude—the bugaboc of pneumatically operated air- 
borne equipment—has been licked by the new Kidde 4-stage 
compressor. 

At 35,000 feet, this new, lightweight Kidde compressor will, 
from ambient pressure, deliver one cfm of free air compressed to 
3,000 psi. At sea level it will deliver four cfm of free air com- 
pressed to 3,000 psi. When inlet air is pressurized, the sea level 
performance can be maintained at high altitudes. 

This new compressor, now being produced for installation in 
the planes of a leading aircraft company, opens a whole new 
field for the use of pneumatics. Its light weight and reliable 
performance make it well worth your consideration. Why not 
write and let a Kidde engineer supply you with full informa- 
tion on the Kidde compressor and the Kidde pneumatic devices 
for aircraft use. 


Walter Kidde & Company, Inc., 711 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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SUPERIOR PRODUCT | 


AERONAUTICAL ENGIN 


NG REVIEW pULY, 1931 


If it needs to behave like a latch, a lock, or a linkage... 


we can create it... mass produce it... precisely 


WITH STAMPINGS! 


What’s to be gained with a well-designed 
mechanical motion? 

Often, better performance. Often, greater 
safety. Often, more operating convenience. A 
properly designed motion can frequently im- 
prove all of these and therefore, your product’s 
sales appeal. 

How do you put such things into a motion” 
Should it operate by a spring, a cam, a lever, 
or a pedal? Does it latch, lock, catch, or trip? 
Must it slide, swing or rotate? Will it bs 
subjected to excessive vibration? Must it be 
concealed? Our engineering staff has answered 
these questions for a number of customers, and 
designed devices to meet their particular set 
of conditions. 


When it comes to manufacturing, we mass 
produce such devices by stamping to keep the cost 
very low. Out of our experience, we have devel- 
oped « variety of quality control techniques for 
holding assembly to unusually close tolerances. 

If this design experience and our careful 
manufacturing approach suggest new product 
possibilities to you, they can be put to work on 
your problem. Our engi- 
neers would be happy 
to discuss it with you. 

Our new booklet, 
‘“‘We Make Motions”, 
explains our facilities 
further. Why not write 
for your copy today? 


THE MARK OF A 


DEPT. F, GENERAL OFFICES: 2130 WEST 110 STREET « CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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practical synthesis procedure is presented and is illustrated by a 
numerical example. 

A Low-Frequency Electronic Integrator. B. H. Harrison. 
U.S., Navy Department, David W. Taylor Model Basin, Report 
No. 725, February, 1951. 29pp.,illus.,fold.charts. 6 references. 
Design, operation, and maintenance of Type 638A D.C. Electronic 
Integrator developed for acquiring velocity data from measure- 
ments of acceleration. 

Visual Presentation of Binary Numbers. FE. H. Lenaerts. 
Electronic Engineering, Vol. 23, No. 278, April, 1951, pp. 140, 141, 
illus. 2references. 

In the storage system of an electronic digital computer, the 
pulse (1) appears as a short vertical line on a cathode-ray-tube 
screen, and the absence of pulses (0) appears as a spot of light. A 
switching system displays the contents of any of the storage 
lines. 

An Investigation of Intermittent Heating for Aircraft Ice Pro- 
tection. Frederick Weiner. California, University, Los Angeles, 
M.S. in Engineering Thesis, December, 1950. 79 pp., illus. 18 
references. Linear and nonlinear networks for the Thermal 
Analyzer, an electric analog computer for solving heat-transfer 
problems of propeller blades during icing. 

Static Magnetic Memory for Low-Cost Computers. Marshall 
Kincaid, John M. Alden, and Robert B. Hanna. Electronics, Vol. 
24, No. 1, January, 1951, pp. 108-111, illus. 3 references. 

The Static Magnetic Memory provides permanent information 
storage without mechanical mechanisms. The core material, 
Deltamax, has a rectangular hysteresis loop, which provides in- 
formation-handling rate ranges from 0 to 30,000 pulses per sec. 
No power is required for pulse storage. 

Resistance Network Analogue for Solving Vibration Problems. 
Walter W. Soroka. Product Engineering, Vol. 22, No. 4, April, 
1951, pp. 103-105, illus. Circuit and network design; theory; 
accuracy. 

Automatic Frequency Control; A Circuit for Controlling the 
Clock Pulse Frequency in Digital Calculators. J. M. M. Pinker- 
ton. Electronic Engineering, Vol. 23, No. 278, April, 1951, pp. 
142, 143, illus. 2 references. 

An Analog Computer for Flame Gas Composition. William S 
McEwan and Sol Skolnik. Review of Scientific Instruments, Vol. 
22, No. 8, March, 1951, pp. 125-132, illus. 3 references. 

The analog computer is designed on the principle that the 
reaction constant equilibria can be represented by the Wheatstone 
bridge relationship, R,/Rz = R;/R,. Three arms of the bridge 
are proportional to the partial molecular pressures, and the fourth 
arm is proportional to the equilibrium constant. Arrangement 
and equations of the component circuits and a wiring diagram of 
the computer are given. 


COMMUNICATIONS 


Radio Communications for Civil Aviation. Peter Sinclair. 
Aeronautics, Vol. 24, No. 3, April, 1951, pp. 26-30, illus. Survey; 
typical installations. 

The M.C.A.-V.H.F. Area Coverage Network Audio Frequency 
Distribution. J.L. French. Electronic Engineering, Vol. 23, No. 
278, April, 1951, pp. 146-148, illus. 

The M.C.A.-V.H.F. Area Coverage Network Provision of 
Transmitting Station Equipment. D. H.C. Scholes. Electronic 
Engineering, Vol. 23, No. 278, April, 1951, pp. 148-150, illus. 

Correlation Functions and Spectra of Phase- and Delay- 
Modulated Signals. L.A. Zadeh. Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 425-428, illus. 11 
references. 


COMPONENTS 


Factors Affecting the Life of Impregnated-Paper Capacitors. 
H. F. Church. (J.E.E., Paper No. 1076.) Institution of Elec- 
trical Engineers, Proceedings, Part III, Radio and Communication 
Engineering, Vol. 98, No. 52, March, 1951, pp. 113-122, illus. 16 
references. 

Measurement of the Electrical Behaviour of Piezo-Electric 
Resonators. C. F. Floyd and R. L. Corke. (J.E.E., Radio 
Section, Paper No. 1097.) Institution of Electrical Engineers, 
Proceedings, Part III, Radio and Communication Engineering, 
Vol. 98, No. 52, March, 1951, pp. 123-132, illus. 4 references. 

Methods of Increasing the Power Rating of Vibratory Con- 
verters. K.H. Dixey and C. V. Wilman. (J.E.E., Radio Section, 
Paper No. 1047.) Institution of Electrical Engineers, Proceed- 
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ings, Part III, Radio and Communication Engineering, Vol. 98, 
No. 52, March, 1951, pp. 105-111, illus. 10 references. 
Equivalent Circuit for the Multi-Winding Transformer. E. 
Uhlmann. ASEA Journal, Vol. 24, Nos. 1-2, January-February, 
1951, pp. 17-22, illus. 3 references. 
The Characteristics and Some Applications of Varistors. 
Frank R. Stansel. Institute of Radio Engineers, Proceedings, Vol. 


39, No. 4, April, 1951, pp. 342-358, illus. 28 references. 


Ferromagnetic Ceramics. Harold A. Goldsmith. Product 
Engineering, Vol. 22, No. 4, April, 1951, pp. 97-102, illus. 

Characteristics of ferrites which make them suitable for core 
materials. Tables and graphs show the favorable performance of 
ferrites over the whole frequency spectrum and compare their 
performance with silicon iron and powdered iron. 

Selenium Rectifiers. O.S. Aikman. Machine Design, Vol. 23, 
No. 4, April, 1951, pp. 163-172, illus. Construction of the 
selenium rectifier stack, fundamental circuits, rectifier character- 
istics, industrial applications. 

Magnetic Delay-Line Storage. An Wang. Institute of Radio 
Engineers, Proceedings, Vol. 89, No. 4, April, 1951, pp. 401-407 
illus. 4 references. 


’ 


Analysis of the performance and optimum operating conditions 
of a magnetic delay line. The line consists of a series of cores of a 
magnetic material having an almost rectangular hysteresis loop 
(Deltamax); binary digits are sent in at one end of the line and 
advanced from one core to the next by applying pulses. 


CONSTRUCTION TECHNIQUES 


Stamped Electrical Circuits Yield Compact, Low Cost Assem- 
blies. Herbert Chase. Materials & Methods, Vol. 33, No. 4, 
April, 1951, pp. 78-81, illus. The Franklin Airloop Corp. process 
of stamping thin metal-strip conductors into dielectric materials. 

Correlation of Circuit Diagram and Wiring Development of 
Electronic Systems. A. W. Keen. Electronic Engineering, Vol. 
23, No. 278, April, 1951, pp. 144, 145, illus. 


ELECTRONIC TUBES 


The Space-Charge Smoothing Factor. C. S. Bull. (/.E.E., 
Radio Section, Paper No. 1082.) Institution of Electrical Engi- 
neers, Proceedings, Part III, Radio and Communication Engineer- 
ing, Vol. 98, No. 52, March, 1951, pp. 149-152, illus. 11 ref- 
erences. 

Electronic Tracing of Tube Characteristics. Joseph Arnold. 
Sylvania Technologist, Vol. 4, No. 1, January, 1951, pp. 14-17, 
illus. 

Amplification of the Traveling Wave Tube. Bernard Friedman. 
Journal of Applied Physics, Vol. 22, No. 4, April, 1951, pp. 443- 
447, illus. 1 reference. 

Effect of Hydrostatic Pressure in an Electron Beam on the 
Operation of Traveling-Wave Devices. Philip Parzen and Ladis- 
las Goldstein. Journal of Applied Physics, Vol. 22, No. 4, April, 
1951, pp. 398-401, illus. 8 references. 

High-Voltage Stabilization by Means of the Corona Dis- 
charge Between Coaxial Cylinders. S. W. Lichtman. Institute 
of Radio Engineers, Proceedings, Vol. 39, No. 4, April, 1951, pp. 
419-424 illus. 11 references. 

Construction features and performance characteristics of high- 
voltage regulating tubes; development of circuit-design relation- 
ships that permit the fitting of particular corona-regulator-tube 
characteristics to specific load-current and stability require- 
ments. 

Controllable Gas Diode. E.O. Johnson. Electronics, Vol. 24, 
No. 5, May, 1951, pp. 107-109, illus. 2 references. 

Construction and characteristics of the plasmatron, a hot- 
cathode helium-filled diode that operates at anode potentials as 
low as several volts and has a continuously controllable current 
output of hundreds of milliamperes. The small control current 
acts on an auxiliary discharge that provides ionization to neutral- 
ize space charge. Graphs show tube characteristics. The plasma- 
tron can be used in low-frequency, low-impedance applications 
that require a continuously controllable circuit. 


MEASUREMENTS & TESTING 


A Resonant-Bridge Carrier System for the Measurement of 
Minute Changes in Capacitance. George W. Cook. U.S., Navy 
Department, David W. Taylor Model Basin, Report No. 626, 
February, 1951. 37 pp., illus. 2 references. 
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ast 
Kil! on Lath... 


Suppose for a moment that you found it 

necessary to choose a surgeon to perform an 

important operation on you or a member of 

your family—how would you select the one man in 

whom you could place such a trust? In all prob- 

ability you would arrive at your final decision only after 

a careful check of his background, his qualifications and 

professional reputation. This same logic can be used as a 

guide to important decisions in other fields as well. A case in 

point is your selection of a source for the vital instruments and 

accessories used in your planes. Look at Eclipse-Pioneer’s record 

in this field. It dates back to the aviation industry's earliest days. 

Right from the beginning Eclipse-Pioneer has consistently demon- 

strated its ability to design and manufacture to both military and civil 
specifications, for experimental as well as operational! applications. In addi- 
tion, Eclipse-Pioneer inaugurated and maintains a system of quality controls 
so precise they have become literally the standards by which the “standards” 
are checked. Bear this in mind, it’s worth remembering, for when you choose on 
the record alone, you will inevitably call on Eclipse-Pioneer. 


im 


ECLIPSE-PIONEER. 


TETERBORO, NEW JERSEY AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
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Theory, circuit design, and operation of a measurement system 
for resolving capacitance changes of 10~" farads. The system uses 
a doubly resonant capacitance bridge circuit that is excited by a 
link-coupled-transformer form of crystal-stabilized oscillator of 
low or intermediate radio frequency. 

Discussion on “A Source of Error in Radio Phase Measuring 
Systems,” by R. Bateman, E. F. Florman, and A. Tait. Eber- 
hardt Rechtin. Authors’ Reply. Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 436-438, illus. 2 
references. 

Diffraction Errors in an Optical Measurement at Radio Wave- 
lengths. G. A. Woonton, J. A. Carruthers, H. A. Elliott, and E. 
Caroline Rigby. Journal of Applied Physics, Vol. 22, No. 4, April, 
1951, pp. 390-397, illus. 4 references. 

A Receiver for Measuring Angle-of-Arrival in a Complex 
Wave. Frederick E. Brooks, Jr. Institute of Radio Engineers, 
Proceedings, Vol. 39, No. 4, April, 1951, pp. 407-411, illus. 11 
references. 

Circuit arrangement and physical setup of a receiver that 
separates simultaneously received waves by means of signal- 
strength and phase-difference data received at three points. Phase 
difference is measured to an accuracy of 5° over a signal-strength 
range of 70 db. and a signal-strength ratio up to 20 db. between 
channels. : 

Wien Bridge As Frequency-Shift Servo. Jack Yeiser. Elec- 
tronics, Vol. 24, No. 1, January, 1951, pp. 162, 164, illus. Its use 
as a frequency discriminator in servo applications. 


NAVIGATION AIDS 


En Route Navigation Systems and Air Traffic Control. Tankred 
von Hauteville. Interavia, Vol. 6, No. 3, March, 1951, pp. 161- 
166, illus. 7 references. Short distance (up to 125 miles from air- 
port) aids to navigation; description of air-borne and ground in- 
stallations and cockpit instruments of the VOR and Decca sys- 
tems. 


TRANSMISSION LINES 


Surface-Wave Propagation over a Coated Plane Conductor. 
Stephen S. Attwood. Journal of Applied Physics, Vol. 22, No. 4, 
April, 1951, pp. 504-509, illus. 1 reference. 

Letters to the Editor: Propagation on Dielectric Coated Wires. 
E. T. Kornhauser. Journal of Applied Physics, Vol. 22, No. 4, 
April, 1951, p. 525. 2 references. 

Analysis of Symmetrical Waveguide Junctions. David M. 
Kerns. (Catholic University of America, Ph.D. Thesis.) U.S., 
National Bureau of Standards, Journal of Research, Vol. 46, No. 
4, pp. 267-282, illus. 9 references. (Also available as Research 
Paper No. 2195. Superintendent of Documents, Washington. 
$0.10.) 

Development of a general theory of the consequences of sym- 
metry in waveguide junctions in which linear behavior and free- 
dom from internal sources are assumed. The physical and 
mathematical formulation of the electromagnetic problem is de- 
veloped. The symmetry of a waveguide junction is characterized 
by a group of rotation-reflection operations under which the struc- 


tureisinvariant. Three examples illustrate the symmetry method 
of analysis. 


WAVE PROPAGATION 


Low-Frequency Radio-Wave Propagation by the Ionosphere, 
with Particular Reference to Long-Distance Navigation. Caradoc 
Williams. (J.E.E., Radio Section, Paper No. 991.) Institution of 
Electrical Engineers, Proceedings, Part III, Radio and Communi- 
cation Engineering, Vol. 98, No. 52, March, 1951, pp. 81-99, Dis- 
cussion, pp. 99-103, illus. 9 references. 

The Effect of the Lorentz Polarization Term on the Vertical 
Incidence Absorption in a Deviation Ionosphere Layer. J. M. 
Kelso. Institute of Radio Engineers, Proceedings, Vol. 39, No. 4, 
April, 1951, pp. 412-419, illus. 15 references. 

On the Scattering of Plane Waves by Soft Obstacles. I— 
Spherical Obstacles. Robert W. Hart and Elliott W. Montroll. 
Journal of Applied Physics, Vol. 22, No. 4, April, 1951, pp. 376- 
386, illus. 19 references. 

Scattering by a Prolate Spheroid. F. V. Schultz. Michigan, 
University, Aeronautical Research Center, External Memorandum 
No. UMM-42, March 1, 1950. 65 pp., illus. 26 references. De- 
velopment of the solution for plane vector (electromagnetic) and 


scalar (sound) waves striking a prolate spheroid nose-on and the 
scattering of the waves by the spheroid. 


Equipment 
ELECTRICAL (16) 


Simple Phase-Sequence Indicator. Alvin B. Kaufman. 
Electronics, Vol. 24, No. 5, May, 1951, pp. 172, 176, 181, 182, 
illus. Two lamps and one capacitor or inductor are used in a 
simple unit capable of field and test use. 


HYDRAULIC (20) 


Calculating the Energy Losses in Hydraulic Systems. Nils M. 
Sverdrup. Product Engineering, Vol. 22, No. 4, April, 1951, pp. 
146-152, illus. Graphic methods of analysis; charts for frictional 
and energy loss coefficients in AN hydraulic fittings, circular pipes, 
and other elements used in hydraulic circuits. 

Kinematic Viscosity Curves of Hydraulic Fluids (Reference 
Book Sheet). N.M. Sverdrup. Product Engineering, Vol. 22, 
No. 4, April, 1951, p. 173, illus. 

Towards Hydraulic Serviceability. R.H. Bound and H, G. 
Conway. The Aeroplane, Vol. 80, No. 2071, March 30, 1951, pp. 
385-387, illus. (Summary of an R.Ae.S. lecture, March 15, 1951: 
Progress Towards Hydraulic Serviceability. ) 

Design of ‘‘Fluid Bridge’’ Control Valves. Rodney B. Camp- 
bell. Applied Hydraulics, Vol. 4, No. 4, April, 1951, pp. 52-55, 
illus. 

Fluid bridge valves work on Pascal’s principle that pressures 
applied to confined fluids are transmitted equally in all directions. 
In a fluid-bridge control valve the fluid pressure flows into the 
inner chamber of the fluid bridge through one or more series of 
holes and flows out through another series of holes. Examples in- 
clude shut-off, selector, and shuttle valves. 

Pneumatic Power; Design and Application Fundamentals for 
Machine Drives and Controls. I—General Considerations. J. 
Alan Campbell. Machine Design, Vol. 23, No. 4, April, 1951, pp. 
175-180, illus. 


Flight Operating Problems (31) 
CRUISE CONTROL 


Cruise Control for Civil Airliners- C. J. O. Moorhouse. 
Aeronautics, Vol. 24, No. 3, April, 1951, pp. 61, 62, 65, 66, 69, 
illus. Factors that influence cruise conditions in piston-engined 
aircraft; cruising techniques; constant power to constant speed; 
long-range cruise control; presentation of cruise data in a cruise- 
control manual. 


ICE PREVENTION & REMOVAL 


An Investigation of Intermittent Heating for Aircraft Ice Pro- 
tection. Frederick Weiner. California, University, Los Angeles, 
M.S. in Engineering Thesis, December, 1950. 79 pp., illus. 18 
references. 

Study of the accrual of ice on an internally heated propeller 
blade in flight. An electric analog method is used to solve the 
heat-transfer equations. Investigation of the means of increasing 
the effectiveness of the anti-icing process led to the design of a 
new external heater configuration for propeller deicing. 

Combating Ice in Gas Turbines; Advantages of Using Auxiliary 
Hot-Air Equipment. Flight, Vol. 59, No. 2203, April 13, 1951, pp. 
414, 415, illus, 

(Sikorsky) H-5 Rotor Anti-Icing System. E. J. Katzenberger. 
Interavia, Vol. 6, No. 3, March, 1951, pp. 159, 160. 1 reference. 


REFUELING IN FLIGHT 


Engineer’s Roundtable: Transport Refueling. F. W. Free. 
Aero Digest, Vol. 62, No. 4, April, 1951, pp. 29, 90. 


Flight Safety & Rescue (15) 


Research and Development to Promote Safety in Aviation. 
T. P. Wright. SAE Quarterly Transactions, Vol. 5, No. 2, April, 
1951, pp. 173-190, Discussion, pp. 191-193. 31 references. 

Chain You Can’t Hook Up Wrong. Aviation Week, Vol. 54, No. 
16, April 16, 1951, p. 45, illus. A new roller chain and sprocket 
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AIR AND HEAT HANDLED WITH CARE 


What does the giant jet pump shown at the far left have in common with a Janitrol 
aircraft heater? Both have made news in their respective industries, and both are 


Surface Combustion developments. But more important: 


Both handle heated air in enormous quantities. The jet pump is part of large 


industrial soaking pit installations at a number of leading steel mills. Ambient air is forced 


through an auxiliary recuperator located near the furnace stack, and then through the 
nozzle of the jet pump. The jet inspirates air drawn through a larger tile recuperator. 
The mixture is then ducted into a combustion air manifold and on to the burners. 
The purpose is efficiency, based not only on heat recovery but on simplicity of design 
involving a minimum of moving parts. 
The Janitrol S-200 heater—another important Surface Combustion development— 
is built not only to save weight and space but also to keep air pressure losses low and 
heat delivery high. For today’s transonic and supersonic aircraft Janitrol has developed 
the “Squeezed Air” type heater which boosts compressor bleed air temperature to maintain 
anti-icing and cockpit comfort during approach and engine idling conditions—more 
evidence of the importance of air handling knowledge in solving combustion problems. 
The long experience of Surface Combustion in air handling for many industrial 
requirements has served well in past and present aircraft combustion problems. It is 


readily available for help in the solution of new ones. 


Your nearest Janitrol representative is always at your service. 


5 years’ experience in Combustion Engineering. 


F. H. Scott, New York, N. Y 

C. B. Anderson, Kansas City, Mo., 1438 Dierks Bldg.; 

Lee Curtin, Hollywood, Calif., 7046 Hollywood Blvd.; 

F. H. Scott, Washington, D. C., 4650 East-West Highway; 

Frank Deak, Phil Miller, Central District Office, Engineering Development 
and Production, Columbus, Ohio; Headquarters, Toledo, Ohio. 


©>s.c.c. suLY 1951 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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arrangement, developed by Renold and Coventry Chain Co., 
Ltd., is coupled with a guard that eliminates the possibility of in 
correct hookup. 

Letter to the Editor: Stalling Risks with Civil Aircraft. | 
Constantin. Aircraft Engineering, Vol. 23, No. 266, April, 1951, 
p. 111, illus. Design and performance of the weather-vane inci 
dence indicator designed by the author. 


Flight Testing (13) 


Flight Measurements of Profile Drag at High Speeds. W. A 
Mair. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2555, 1951 (July, 1942). 11 pp., illus. 5 ref 
erences. British Information Services, New York. $0.65. 

Profile-drag measurements were made on a Tornado P.5224 
with a wing section 18 per cent thick at flight Mach Numbers (in 
both level flight and dives) up to 0.7. A comb of 17 pitot tubes 
and two static tubes was fixed behind the starboard wing, and the 
pressures were measured by an air-speed indicator. 

Series Testing the Scandia. A. Helgstrand. Saab Sonics, No 
13, January-March, 1951, pp. 12-15, illus. 

Accelerated service tests, comprised of several hundred flight 
hours, on the Scandia prior to its commercial operation. The 
plane was fitted with specially designed measuring equipment 

Correspondence: ‘‘A Note on the Time Required To Make a 
Level Speed Measurement with a Turbine-Jet Aircraft” by 
K. J. Lush. O. N. Lawrence. Author’s Reply. Royal Aero 
nautical Society, Journal, Vol. 55, No. 484, April, 1951, pp. 262 
264, illus. 


Fuels & Lubricants (12) 


Refiners Improve Products for Personal Aircraft. W. V. Han 
ley. SAE Journal, Vol. 59, No. 4, April, 1951, pp. 49-53, illus 
(Excerpts from a paper: Fuel and Lubricant Requirements of 
Personal Plane Aircraft Engines. ) 

An Apparatus for Studying Autoignition of Engine Fuels: 
Results with Normal Heptane and Normal Hexane. William ] 
Levedahl and Frank L. Howard. U.S., National Bureau of 
Standards, Journal of Research, Vol. 46, No. 4, April, 1951, pp 
301-309, illus. 18 references. (Also available as Research Paper 
No. 2200. Superintendent of Documents, Washington. $0.10 

Compression ratios greater than 18:1 were obtained with a 
modified single-cylinder ASTM-CFR supercharge method fuel 
rating engine. Engine speeds were 600, 900, 1,200, and 1,800 
r.p.m. The pressure-measuring equipment incorporated a 
Draper-Li strain gage unit. Attachment of a cylinder-pressure 
limiter permitted firing a small number of cycles, and combustion 
was recorded as pressure-crank angle oscillograms. Photographs 
show test results with n-heptane and n-hexane. 

What Fuel Antiknock Quality Means in Engine Performance. 
H. E. Hesselberg and W.G. Lovell. SAE Journal, Vol. 59, No. 4, 
April, 1951, pp. 32-37, 43, illus. 2 references. (Excerpts from a 
paper: The Potentialities of Fuel Antiknock Quality.) 

Evaluation of Packed Distillation Columns. I-—Atmospheric 
Pressure. Thaine W. Reynolds and George H. Sugimura. US., 
N.A.C.A., Technical Note No. 2342, April, 1951. 24 pp.,illus. 8 
references. 

Low-Temperature Lubrication of Turbojet and Turboprop 
Engines. Saul Barron. U.S., Central Air Documents Office 
(Army- Navy-Air Force), Technical Data Digest, Vol. 16, No. 4, 
April, 1951, pp. 16-21, illus. 3 references. 

Problems in cold-weather operation; turbine-engine lubricants 
and their behavior at temperatures down to —65°F.; results of 
U.S.A.F. experimental study of lubrication systems and lubricants 
with the J-31, J-33, J-35, J-47, T-34, and T-40. 

Physics of Lubrication; A Symposium Held Jointly by the 
British Rheologists’ Club and the Manchester and District 
Branch of The Institute of Physics in Manchester from 29 June to 
1 July, 1950. British Journal of Applied Physics, Supplement No 
1, 1951. 96 pp., illus. 189 references. The Institute of Physics, 
London. 15s. 


Contents. Part 1—-Hydrodynamic Lubrication and the Rhe- 
ology of Lubricants: Hydrodynamic Lubrication; General Sur 
vey, D. G. Christopherson. The Rheology of Lubricant Films, 
E. W. J. Mardles. Viscosity of Lubricating Oils at High Rates of 
Shear, A. F. H. Ward, S. M. Neale, and N. F. Bilton. The 
Lubrication of Cotton and Other Textiles, E. Moss. 


ENGINEERING 


REVIEW—JULY, 1951 


Part 2—Boundary Layer and Extreme Pressure Lubrication: 


An Introduction to Boundary Layer and Extreme Pressure Luby; 


cation, D. Claton. The Boundary Layer, G. I. Finch. Sey. § 
fing Temperatures of Boundary Lubricant Films, T. B. Lane ’ 


Lubrication with Materials in the Solid State, F. T. Barwell ang 
A. A. Milne. The Lubrication of Rough Steel Surfaces bya 
Series of Metallic Soaps, F. T. Barwell and A. A. Milne. The 
Lubrication of Metals by Long Chain Organic Compounds, K. y 
Shooter. A Study of Boundary Lubricant Films by Electrop 
Diffraction, J. W. Menter. The Absorption of Lubricant Films: 
A Study by Radioactive Tracers, A. C. Moore. The Spreading 
Behaviour and Lubricating Properties of Mixed Liquids, R 
Bielak, E. W. J. Mardles, and E. Tingle. The Electrostatic Com 
ponent of the Force of Friction, R. Schnurmann 
Changes in Rubbing Surfaces on Scuffing, D. Clayton and C. # 
M. Jenkins. Surface Welding and the Extreme Pressure Lubri 
cant, G. I. Finch and R. T. Spurr. An Investigation of Surface 
Damage Using Radioactive Metals, E. Rabinowicz. The Effect of 
Lubrication on Friction, Wear, and Abrasion, P. Grodzinski 

A subject and a name index to the papers are included. Ref. 
erences are given at the ends of papers. The name index covers 
authors of papers, discussers, and authors of works referred to 

Static Friction Tests with Various Metal Combinations and 
Special Lubricants. H.S. White and Dino Zei. U.S., National 
Bureau of Standards, Journal of Research, Vol. 46, No. 4, April 
1951, pp. 292-298, illus. (Also available as Research Paper No 
2198. Superintendent of Documents, Washington. $0.10.) 

Static-friction data for chlorinated and fluorinated hydrocar- 
bons are tabulated and plotted. The data were obtained with an 
inclined-plane test apparatus for metal combinations of stainless 
and carbon steels, cast iron, aluminum alloy and chromium plate 
Navy symbol 2110 oil was used as the reference lubricant 

Lubrication at Extreme Pressures with Mineral Oil Films. 
O. H. Clark, W. W. Woods, and J. R. White. Journal of Applied 
Physics, Vol. 22, No. 4, April, 1951, pp. 474-483, illus. 14 
references. 

Experiments demonstrating lubrication by intact mineral-oil 
films at pressures ranging from 86,000 to 215,000 Ibs. per sq.in 
A crossed-cylinder bearing apparatus developed for the studies 
and the shear-strength apparatus are described. Test results are 
presented in photomicrographs, tables, and graphs. 

Hydrides and Organometallic Compounds As High Energy 
Rocket Fuels. Norman Bowman and Wayne Proell. Journal of 
Space Flight, Vol. 2, No. 1, January, 1950, pp. 6-9, tables 

An Analog Computer for Flame Gas Composition. William $ 
McEwan and Sol Skolnik. Review of Scientific Instruments, Vol 
22, No. 3, March, 1951, pp. 125-132, illus. 3 references. 

Design and operation of an analog computer for the calculation 
of the system of equations containing the unknown concentra- 
tions of reaction products for propellant systems to obtain the 
specific impulse of the system. 

Nitrogen Fuel Storage Vessel for Missiles. Aviation Age, Vol 
15, No. 4, April, 1951, p. 29, illus. 

Spherical storage vessels, fabricated by Research Welding and 
Engineering Co., for liquid nitrogen is 54 in. in diameter, con- 
structed of spherical stainless-steel segments, and holds 200 gal. of 
liquid nitrogen at 5,500 lbs. pressure at —340°F. 

Composition of the Products of Reaction of Gasoline and Liquid 
Oxygen. R.N. Wimpressand B. H. Sage. California Institute 0) 
Technology, Jet Propulsion Laboratory, GALCIT Project No.1, 
Progress Report No. 19, March 8, 1944. 17pp.,illus. 4 references 
Computation of the equilibrium composition of the reaction 
products and of the effects of varying the oxidant-fuel weight 
ratio and of increasing the reaction pressure. 


Gliders (35) 


Some Effects of Altitude. B.H. Carmichael. Soaring, Vol. 15, 
No. 2, March-April, 1951, pp. 2, 14, illus. Study of the effects 
of altitude on sinking speed, turning ability, and general per 
formance of a sailplane. 

The Standing Wave. Ginny and Steve Bennis. Flight Maga- 
sine, Vol. 35, No. 4, April, 1951, pp. 16, 17, 26, 27, illus. Sailplane 
flights in standing-wave updrafts; piloting techniques. 

A Practical Electric Variometer. R.H. Ball. Soaring, Vol. 15, 
No. 2, March-April, 1951, pp. 3-5, 15, illus. 7 references. De 
sign of hot-wire and thermistor variometers that can be used in 
rate-of-climb indicator system. 
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Have you a problem 
requiring the use 
of a versatile 


ame-resistant 
hermoplastic? 


A blow torch that develops tremendous 


is not only flame-resistant 
but light in weight! ae 


Flame-resistant U. S. Royalite is the answer to many 
critical problems in the Aircraft Industry. It is 


* Flame-resistant or standard * Non-warping, non-corrosive 
* Lightweight x Waterproof, stainproof 


° Noiseless (no rattling or * Not affected by oils, most 
banging) 


acids, alkalies 


* Unbreakable, non-splin- 
er being subjected to this intense 


tering * Available in different colors Aft 


heat, flame-resistant U. S. Royalite has 
not sustained combustion. 


U. S. Royalite can be formed into simple or complex 
shapes; sawed, sheared, drilled, punched, sanded, sewed, 
cemented, polished. It can be produced in almost any 
color, in a smooth, patterned or grained finish. 


The engineering staff of the United States Rubber 
Company will gladly work with you or advise you on 


any specific application of Royalite you may suggest. 
Write us. STANDARD OR FLAME RESISTANT 


@ UNITED STATES RUBBER COMPANY 


2638 NORTH PULASK! ROAD «+ CHICAGO 39, ILLINOIS 
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The Peravia Barograph for Soaring Performance Studies. 
August Raspet and Mel Swartzberg. Soaring, Vol. 15, No. 2, 
March-April, 1951, pp. 6-8, 14, illus. 


Guided Missiles (1) 


Woomera; Post-War Progress with British Guided Missiles; 
The Australian Rocket Range. Flight, Vol. 59, No. 2203, April 13, 
1951, pp. 429-431, illus. 

The Perturbation Calculus in Missile Ballistics. R. Drenick 
Franklin Institute, Journal, Vol. 251, No. 4, April, 1951, pp. 423 
436, illus. 3 references. 

Adaptation of the calculus of perturbation to the study of 
flight control of rocket missiles and the derivation of criteria for 
missile guidance. A guidance concept for the free-flight portion of 
the missile trajectory is obtained from the form of the calculus of 
perturbations which is applied to controllable missiles. 

The Stability and Response of an Aerodynamic Missile in 
Plane Motion. H. G. Mazurkiewicz and Richard M. Spath 
Michigan, University, Aeronautical Research Center, Memorandun 
No. UMM-37, December, 1949. 41 pp., illus. 4 references. 

Analysis of the stability of a rocket-propelled missile in 
linearized pitch plane motion. Solutions are developed for the 
motion of the missile and its response to general forcing functions 
From the general forcing functions, a general response theory is 
obtained. Amplitude and phase invariants are calculated in 
terms of the roots of the characteristic equation. 


Instruments (9) 


Dynamic Analysis of Aeroelastic Aircraft by the Transfer 
Function-Fourier Method. James B. Rea. (Douglas Aircra/t 
Company, Inc., Report No. SM-13868, July 13, 1950.) Journa 
of the Aeronautical Sciences, Vol. 18, No. 6, June, 1950, pp. 375 
397, illus. 17 references. 

Single Curve Simplifies Control. Aviation Week, Vol. 54, No 
16, April 16, 1951, pp. 26, 28, 30, illus. 

A simplified control system is based on the relation between the 
ratio of aileron to rudder deflection for a given elevator setting 
Dr. Frederick W. Ross, University of Detroit, developed a 
mechanical computer based on this relation which is a modified 
control linkage that replaces the standard system with a stick 
and trim lever. The system was flight tested in an Aeronca 7AC 
but is adaptable to all aircraft. 

Capacitive Slip Ring for Instrumentation. F. P. Fischer and 
C. H. Coogan, Jr. Electronics, Vol. 24, No. 1, January, 1951, pp 
84, 85, illus. 2 references. Thermistor elements are connected to 
an r.f. bridge by capacitor rings for temperature measurementits on 
rotors at speeds greater than 20,000 r.p.m. 

A Practical Electric Variometer. R.H. Ball. Soaring, Vol. 15, 
No. 2, March-April, 1951, pp. 3-5, 15, illus. 7 references. Design 
characteristics of hot-wire and thermistor electrical variometers; 
circuit diagrams; comparison of performance and specifications 

Flight by Periscope. I—Performing an Instrument Flight 
Pattern; the Influence of Screen Size and Image Magnification. 
Stanley N. Roscoe. Jilinois, University, Institute of Aviation, 
Aeronautics Bulletin, No. 9, March, 1951. 46 pp., illus. 9 
references. 

Comparison of pilot performance using a pictorial attitude dis 
play with contact visibility; effects on pilot performance of dis 
play size and image magnification. The “periscope’’ unit, which 
contains no prisms or mirrors, was mounted in a Cessna T-50, with 
the screen directly above the instrument panel. The optical sys 
tem consists of 5 lenses mounted in tandem. Flight-test proce 
dure and experimental results are analyzed. 

Behind the Dial. C. Williams. Shell Aviation News, No. 153, 
March, 1951, pp. 14, 15, illus. Mechanical problems and their 
solutions in the design of instruments at Smith Aircraft Instru 
ments Ltd. 

The Peravia Barograph for Soaring Performance Studies. 
August Raspet and Mel Swartzberg. Soaring, Vol. 15, No. 2, 
March-April, 1951, pp. 6-8, 14, illus. Operation and interpreta 
tion of barograms. 

Letter to the Editor: Stalling Risks with Civil Aircraft. | 
Constantin. Aircraft Engineering, Vol. 23, No. 266, April, 1951, 
p. 111, illus. Design and performance of the weather-vane inci 
dence indicator designed by the author. 

Wind-Tunnel Investigation of a Number of Total-Pressure 
Tubes at High Angles of Attack: Subsonic Speeds. William 


Gracey, William Letko, and Walter R. Russell. U.S., N.A.C.4 
Technical Note No. 2331, April, 1951, 69 pp., illus. 3 references 
Supersedes U.S., N.A.C.A., Research Memorandum N, 
L50G19, September 26, 1950. 

A Non-Mathematical Discussion of Flow Measurement. J. p 
McMahon. Instruments, Vol. 24, No. 4, April, 1951, pp. 470 477 
illus. Theory, types of flowmeters, applications. 


Evaluation of Selected Shock Instruments. Thomas A. Per 
and Harry L. Rich. U.S., Navy Department, David W. Tayloy 
Model Basin, Report No. 720, February, 1951. 58 pp., illus , fold 
charts. 24 references. Steady-state and shock tests on velocity 
meters, accelerometers, multifrequency reed gages, and ball 
crusher gages. 

Applications of Bonded Wire Strain Gages. Francis G. Tatnall 
The Tool Engineer, Vol. 26, No. 4, April, 1951, pp. 28-31, illus 

Compression Test Extensometer for Cylindrical Specimens, 
A.M. Stott and J. M. McCaughey. Product Engineering, Vol 
22, No. 4, April, 1951, pp. 157-160, illus. 4 references 

Design and development of an extensometer that can be used 
for ferrous and nonferrous materials at temperatures of —70°F. t 
100°F. The instrument uses SR-4 wire resistance strain gages 
Calibration and test procedure are explained. 

The Direct-Reading D-C Strain-Gage Bridge. I. Robert WV 
Troke. Instruments, Vol. 24, No. 4, April, 1951, pp. 400, 401 
150-452, 454, 456, 458, illus. Types of strain-gage bridges, cali 
brations, practical considerations, applications. 

Laboratory and Workshop Notes: Resistance Calibration 
Steps. S. P. Hillson. Journal of Scientific Instruments, Vol. 28, 
No. 4, April, 1951, p. 122, illus. 1 reference. Calibration strain 
gage recording apparatus by means of the decade shunt principle 
in which the resistance is divided into a number of intervals 

Methods for Connection to Revolving Thermocouples. Philip 
R. Tarr. U.S., N.A.C.A., Research Memorandum No. E50J23a, 
January 18, 1951. 28 pp., illus. 4 references. Electrical connec- 
tions to thermocouples that are revolving at high speeds by means 
of a slip ring and brush system. 

An Electronic Instrument for the Measurement of the Damping 
Capacity of Materials. A.D. N. Smith. Journal of Scientific In- 
struments, Vol. 28, No. 4, April, 1951, pp. 106-109, illus. 4 
references. An instrument for measuring the rate of decay of any 
vibration that is exponential and in the frequency range of 50- 
10,000 cycles per sec. 


Machine Elements (14) 
FASTENINGS 


Fatigue Durability of Prestressed Screw Threads. J. 0. Al- 
men. Product Engineering, Vol. 22, No. 4, April, 1951, pp. 158- 
156, illus. 6 references. 

Proper machinability of screw threads increases durability and 
prevents excessive internal stress. Rolling of threads prevents 
fatigue failures in the core. Fatigue durability test comparisons 
of screw threads showed the strength before and after prestressing 
with rollers. 


Fasteners of Non-Ferrous Alloys and Stainless Steels. M. \ 
Veeder. Fasteners, Vol. 7, No. 1, 1951, pp. 7-10, tables 


MECHANISMS & LINKAGES 


Push-Pull and Torque Tubes. J. J. Sloan. Machine Design, 
Vo]. 23, No. 4, April, 1951, pp. 143-147, illus. Survey of aircraft 
types of push-pull rod and torque assemblies; comparison of their 
functions and fabrication; a knurled-swaged method of manu- 
facture. 


SPRINGS 


Methods of Spiral Spring Design; A Mathematical Treatment 
for Determining the Physical Dimensions and Behaviour Under 
Straining Action. B. Alexander. Aircraft Engineering, Vol. 2, 
No. 266, April, 1951, pp. 113-116, illus. 


TRANSMISSIONS, CLUTCHES, & DRIVES 
Improved Magnetic Fluid Clutch (N.B.S.). Product Enginecr- 


ing, Vol. 22, No. 4, April, 1951, pp. 114-116, illus., cutaway draw- 
ings. 
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You Get: 

REDUCED WEIGHT 
INCREASED STRENGTH 
IN YouR AIRCRAFT CONSTRUCTION 


V2 size of 
RIGIDIZED METALS 
Pattern ACC-4i 


HONEYCOMB PANEL 

By U.S. Plywood Corp. 

USP 

Rigidized Metal Face—.040; 

52S-ALUA\. 6WL. 

OPP. FACE—.020; 24ST-ALUM. 

Full size photograph of Weight—12" x 12” x /2''—9 oz. 
RIGIDIZED METALS Aluminum Foil Honeycomb Interior. 

Pattern 6-WL 


If You Specify DUPLEX 


TRIPLEX or HONEYCOMB 
PANELS of 


Duplex, Triplex and 

Honeycomb panels of 
RIGIDIZED METALS give you maximum strength and minimum 
weight where they are a “MUST” in aeronautical design. Used 
in aircraft flooring, firewalls and many other material-conserving 
applications, RIGIDIZED METALS have proven themselves un- 
equalled in jobs where durability and increased strength-weight 
ratios are extremely advantageous. You are constantly assured 
greater resistance to buckling and bending, minimum impact 
effect. The range of possible applications is limitless. If you 
wish fo get more strength and less weight for a specific aviation 
job, it will pay you to investigate the opportunities RIGIDIZED 

METALS offers you. 


ized= 


Send for your copy of the 
.RIGIDIZED METALS IDEA HANDBOOK 
TODAY 


676 OHIO STREET, BUFFALO, N. Y. 
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Maintenance (25) 


Guide to Equipment Overhaul Times. Aviation Week, Vo) 
54, No. 17, April 23, 1951, pp. 37-41, illus. Tables for the over. 
haul and replacement times in hours set by air lines for operatio; 
of the Martin 2-0-2, Boeing 377, Convair 240, Douglas DC-4 
and Lockheed L-649-749 and L-49. . 

Douglas Service. Vol. 9, No. 2, March-April, 1951 
illus. C-47, C-54DC, DC-3, DC-4, DC-6, and DC-6B 


Materials (8) 


The Equilibrium of Linear Arrays of Dislocations. J. p 
Eshelby, R. C. Frank, and F. R. N. Nabarbo. Philosophical 
Magazine, Vol. 42 (7th Series), No. 327, April, 1951, pp. 351-364 
16 references. 

Interpretation of the plastic behavior of solids in terms of dis 
locations. The equilibrium positions of a set of identical disloca 
tions (assumed to be of infinite length and parallel to one another 
are given by the roots of a set of orthogonal polynomials 

An Automatic Light-Load Bergsman Type Hardness Tester, 
P. Grodzinski. Journal of Scientific Instruments, Vol. 28, No. 4 
April, 1951, pp. 117-121, illus. 6 references. 

Automatic control by means of a motor drive and redesign of 
the indenter to a double-cone having an edge adapted to the 
Bergsman microhardness tester to permit the application of loads 
up to 3,000 g. 


The Use of Plasticine Models to Simulate the Plastic Flow of 
Metals. A. P. Green. Philosophical Magazine, Vol. 42 (7th 
Series), No. 327, April, 1951, pp. 365-373, illus. 7 references 

Examination of the mechanical properties that plasticine, ora 
similar substance, should have for its manner of deformation to 
approximate closely the deformation of an ideal metal in flow of 
two and three dimensions. Experimental procedure is ex 
plained; results verify theory. 


20) pp., 


CERAMICS & CERAMALS 


High-Temperature Protection of a Titanium-Carbide Ceramal 
with a Ceramic-Coating Having a High Chromium Content. 
Dwight G. Moore, Stanley G. Benner, and William N. Harrison 
U.S., N.A.C.A., Technical Note No. 2329, March, 1951. 31 pp., 
illus. 8 references 

Study of the protection against oxidation of cobalt-bonded 
titanium-carbide (Kennametal K-138) ceramal by a ceramic 
metal coating (A-479M ) containing a high content of chromium 
powder; laboratory tests of adherence and shock resistance of the 
coating. 


METALS & ALLOYS 


A Theory of the Plastic Distortion of a Polycrystalline Aggre- 
gate Under Combined Stresses. J. F. W. Bishop and R. Hill 
Philosophical Magazine, Vol. 42 (7th Series), No. 327, April, 1951 
pp. 414-427. 11 references 

The macroscopic theory of plasticity; plastic distortion of a 
single crystal; plastic deformation of a polycrystalline aggregate, 
assuming that the measuring device gives an average value ol 
stress or strain over a large number of crystals. 

Fatigue Strengths of Aircraft Materials; Axial-Load Fatigue 
Tests on Unnotched Sheet Specimens of 24S-T3 and 75S-T6 
Aluminum Alloys and of SAE 4130 Steel. H. J. Grover, 5S. M 
Bishop, and L. R. Jackson. U.S., N.A.C.A., Technical Note \ 
2324, March, 1951. 66 pp., illus. 17 references. 

Fasteners of Non-Ferrous Alloys and Stainless Steels. M. 
Veeder. Fasteners, Vol. 7, No. 1, 1951, pp. 7-10, tables 

High Temperature Structure and Thermal Expansion of Some 
Metals As Determined by X-Ray Diffraction Data. I— Platinum, 
Tantalum, Niobium, and Molybdenum. James W. Edwards 
Rudolph Speiser, and Herrick L. Johnston. Journal of 1 pplied 
Physics, Vol. 22, No. 4, April, 1951, pp. 424-428, illus. 17 rel 
erences. 

Results of an investigation of the crystal structure and therma! 
expansion in the temperature range of 1,100° to 2,500°h. 
Quadratic equations were developed for the thermal expansion 0! 
each metal, from which values of the expansion coefficient were 
obtained by differentiation. 


Residual Grinding Stresses in Mild Steel. J. Frisch and E.G 
Thomsen. American Society of Mechanical Engineers, 1 ransa 
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sigs No American enterprise sets for itself more 
1 pp., ge 
exacting standards than the airlines of the 
nded / QUE nation. Their quest for betterment in service, 
amic «a Airlines > 2 safety and dependability is literally unceas- 
nium American Al BY ing. The adoption of Bendix Low Tension 
sie Braniff Rirways LEAD | N b Ignition by so many important airline oper- 
Capital qo a Air Lines ators is perhaps the finest tribute that could be 
Chicago & Souther Wp eo paid to this new and revolutionary ignition 
pgre- Continental Air Lines LIN system. Before Bendix low tension system was 
Ha Delta Air Lines offered to the industry it was subjected to the 
1951, Eastern hir Lines : most exhaustive tests under all operating 
of a Mid Continent Airlines conditions. The results in terms of efficiency, 
bere National Airlines economy and all around dependability were 
1e of ¢ Airlines so pronounced that we felt justified in an- 
Northeast World Airways nouncing our new concept as “The most 
tigue Pan American significant step forward in the history of 
S-16 Slick Airways — lines aircraft ignition.” That this introductory 
~ Trans World Airtin Statement was no exaggeration has been 
United Airlines amply demonstrated by the wide and ready 
CNX _—M.A.1.S. acceptance of Bendix low tension systems by 
.S.A.F. America’s most critical buyers, the airline 
‘ome operators of the nation. 
num, Write for an interesting booklet entitled 
ards 


“Current Aircraft Engine Ignition Systems.” 


SCINTILLA MAGNETO DIVISION OF 


SIDNEY, NEW YORK 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11,N. Y. 


FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California - 


Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 


Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin » 582 Market Street, San Francisco 4, California 
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tions, Vol. 73, No. 3, April, 
342-346, illus. 6 references. 

Fracture Under Combined Stress Creep Conditions of a 0.5 Per 
Cent Mo Steel. A. E. Johnson. The Engineer, Vol. 191, No 
4967, April 6, 1951, pp. 434-487, illus. 2 references. 

Pure tension, pure torsion, and combined stress creep tests wer« 
made on a 0.5 per cent Mo steel at a temperature of 550°C. to 
examine the validity of the Siegfried hypothesis of fracture under 
combined stress creep conditions and to establish a criterion of 
fracture. The results obtained cannot be explained upon the 
basis of the Siegfried criterion, and the criterion of fracture is 
apparently the maximum principal stress. 

Microscopical Examinations of Creep Specimens. FE. A 
Jenkinson. The Engineer, Vol. 191, No. 4968, April 13, 1951, pp 
469-472, illus. 1 reference. Photographs of internal structure of 
0.5 per cent molybdenum steel after creep tests. 

Nickel-Aluminum Alloy (Duranickel) Combines Strength and 
Corrosion Resistance. Philip O’Keefe. Materials & Methods, 
Vol. 33, No. 4, April, 1951, pp. 73-77, illus. 

Some Properties of High-Purity Sintered Wrought Molyb- 
denum Metal at Temperatures up to 2400°F. R.A. Long, kK. C 
Dike, and H. R. Bear. U.S., N.A.C.A., Technical Note Ni 
2319, March, 1951. 75 pp., illus. 11 references. 

Investigation of tensile-strength properties; stress-rupture 
properties, fracture types, directional tensile properties of rolled 
plate, and metallography; effects of swaging, recrystallization, 
and area on the tensile strength. 

Creep of High-Purity Aluminum. William D. Jenkins. l.S., 
National Bureau of Standards, Journal of Research, Vol. 46, No. 4, 
April, 1951, pp. 310-3817, illus. 14 references. (Also available as 
Research Paper No. 2201. Superintendent of Documents, 
Washington. $0.10.) 

Tension tests were made on cold-drawn round aluminum bars at 
105°F. to determine effects of variation of creep rate on the 
mechanism of deformation: Photographs show the creep effect 
on the microstructure and the fracture characteristics. 


1951, pp. 337-842, Discussion, pp 


Quenching Process for Aluminum. Gilbert C. Close. Aviatio» 
Age, Vol. 15, No. 4, April, 1951, pp. 30, 31, illus. 
A fog-and-water quenching process, developed at Northrop 


Aircraft, Inc., passes the heat-treated aluminum into a fog chan 
ber for a short period (12 to 15 sec.) before immersing the meta 
in cold water. This process reduces warpage of the 
parts. 

Development of Magnesium-Cerium Forged for 
vated-Temperature Service. K. Grube, R. 5 uiser, L. W. Ea 
wood, C. M. Schwartz, and H.C. Cross. U.S., N.A 
nical Note No. 2325, March, 1951. 91 pp., illus., tables. 8 
references. Alloy development; correlation of composition and 
structure with creep resistance. 


aluminun 


NONMETALLIC MATERIALS 


Outdoor Weather Aging of Plastics Under Various Climato- 
logical Conditions. S. W. Yustein, R. R. Winans, and H. |] 
Stark. American Society for Testing Materials, Bulletin, No. 13 
April, 1951, pp. 31—438, illus. 7 references. 

Summary of results obtained for the first 12 months of a 3-y« 
program to study the effect of outdoor weather aging on five typ: 
of clear transparent sheet plastics, six types of laminated m 
terials, and five types of molded terminal bars. 


PROTECTIVE COATINGS 


Surface Treatment and Finishing of Light Metals. VII—-The 
Industrial Anodizing of Aluminium and Its Alloys. S. Wernick and 
R. Pinner. Sheet Metal Industries, Vol. 28, No. 288, April, 1951 
pp. 373-379, 383, illus. 20 references. 


SANDWICH MATERIALS 


Note on Bending of Thick Sandwich Plates. George Gerard, 
Journal of the Aeronautical Sciences, Vol. 18, No. 6, June, 1951 
pp. 424-426, 482, illus. 5 references. Development of a system 
of equations for the bending of thick isotropic sandwich plates 

Buckling of Sandwich Cylinders Under Axial Compression. 
F. K. Teichmann, Chi-Teh Wang, and George Gerard. Journ 
of the Aeronautical Sciences, Vol. 18, No. 6, June, 1951, pp. 398 
406, illus. 3 references. 

Obtaining of the buckling of sandwich circular cylinders under 
axial compression by solving the differential equations. A solu 
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tion of the buckling load is obtained in a nondimensional form 
function of the sandwich cylinder parameters. 
well with theory. 


asa 
Test results agree 


Meteorology (30) 


The Mechanism of Dissolution of the Atmospheric Chloride 
into Rain Water. Y. Miyake and Y. Sugiura. 
Meteorology and Geophysics, Vol. 1, No. 2-4 
5 references. 

A Formation of Pileus-Like Veil Clouds over Cape Cod, Massa- 
chusetts. Joanne Starr Malkus, Andrew F. Bunker, and Kenneth 
McCasland. American Meteorological Society, Bulletin, Vol, 32 
No. 2, February, 1951, pp. 61-66, illus. 10 references 

Study of convection and cumulus clouds formed from loy 
altitude veil clouds by means of airplane traverses and soundings 
in the cloud area and local synoptic data. 


Papers on 
, December, 1950, pp 


The cumulus cloud 
formation is a specialized outgrowth of the convergence caused by 
land-sea temperature contrast. 

The Evaporation, Temperature and Thermal Relaxation-Time 
of Freely Falling Waterdrops. Gilbert D. Kinzer and Ross 
Gunn. Journal of Meteorology, Vol. 8, No. 2, April, 1951, ; 
71-88, illus. 15 references. 

Theoretical and experimental study. Raindrops considered ar 
those that fell at a speed sufficient to ventilate the transition layer 
of vapor and temperature and that were not deformed during 
falling. Reynolds Numbers ranged from 7 to 2,000. 

A Laboratory Investigation of the Coalescence Between Large 
and Small Water-Drops. Kenrick Gunn and Walter Hitchfeld 
Journal of Meteorology, Vol. 8, No. 1, February, 1951, pp. 7-16, 
illus. 17 references. 

Entrainment of Air into a Cumulus Cloud. II. Henry Ston 
mel. (Woods Hole Oceanographic Institution, Contribution N 
533.) Journal of Meteorology, Vol. 8, No. 2, April, 1951, pp. 127 
129, illus. 5references 

Effect of Sunlight on the Action of Silver Iodide Particles As 
Sublimation Nuclei. S. E. Reynolds, Wm. Hume, II, Bernard 
Vonnegut, and Vincent J. Schaefer. American Meteorolog 
Society, Bulletin, Vol. 32, No. 2, February, 1951, pp. 47~51, illus 
7 references. 


An Appraisal of Cloud Seeding As a Means of Increasing Pre- 


cipitation. Henry G. Houghton. American Meteorol 
Society, Bulletin, Vol. 32, No. 2, February, 1951, pp. 39-46. 8 


references 

Clear Air Turbulence over Europe. G.S. Hislop. Royal 
nautical Society, Journal, Vol. 55, No. 484, April, 1951, pp. 185 
211, Discussion, pp. 211-225, illus. 19 references 

Statistical results and meteorological aspects of the B.E.A.C 
Ministry of Supply research program (1948-1950) 
turbulence: determination of probable frequency and extent ol 
turbulent areas, gust velocities, cause of turbulence, 
procedures 

Comparison of Monthly Geostropic and Gradient Winds with 
Resultant Rawins. Eugene J. Aubert and Jay S. Winston 
nal of Meteorology, Vol. 8, No. 2, April, 
references 

Dynamics of Baroclinic Disturbances in the Upper Atmosphere. 
Y - isuda Meteorology and Geophysics, Vol. 1, No 
2-4, December, 1950, pp. 188-197, illus. 8 references 

én the Coupling Between Upper Waves and Surface Pressure 
Ss Papers on Meteorclogy and Geophys 
Vol. 1, No. 2-4, December, 1950, pp. 198-205. 4 references 

“On H. Wild’ s Hypothesis in the Theory of Foehn Phenomena. 

Takeuchi. Papers on Meteorology and Geophysics, Vol. 1, No 
: , December, 1950, pp. 206-210, illus. 14 references 

ie the Wind Structure Above the Tropopause over Puerto 
Rico. José A. Col6n. American Meteorological Society, Bulletin, 
Vol. 32, No. 2, February, 1951, pp. 52, 53, illus. 3 references 

On the Structure of the Jet Stream. M. Magata. Papers om 
Weteorology and Geophysics, Vol. 1, No. 2-4, December, 
175-187, illus. 3 references. Theoretical study of its origin, be 
havior, and characteristics. 

Seasonal and Irregular Variations of the Northern eniaghee 
Sea-Level Pressure Profile. Edward N. Lorenz. Journa 
\feteorology, Vol. 8, No. 1, February, 1951, pp. 52-59, iilus. 
references 

On Permanent Perturbations of Zonal Atmospheric Motion, 
with Applications to Low Latitudes. Leon Sherman. (Ca/iforns, 
University, Institute of Geophysics, Publication No. 5; Ph.D.™ 
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HELPS HARNESS THE “CYCLONE” 
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@ Each new Wright 18-compound “Turbo-Cyclone” aircraft 
engine puts 3250 horsepower roaring into action. Helping 
convert that tremendous power into flashing aircraft per- 
formance is this turbine shaft, precisely machined from 
ENDURO Stainless Steel. 


ENDwRO serves the aircraft power plant designer and producer 
well. Free-machining ENDURO bars—both hot rolled and cold 
drawn—economically pair exceptional resistance to heat, 

abrasion and corrosion with great strength and durability. 


ENDURO responds readily to forging. As this shaft indicates, 

it is readily machinable. Two ENDURO grades, for example, 
are fully 90% as machinable as Bessemer screw stock. In 
cold finished bar form, ENDURO provides close tolerances, 
accuracy of section, uniform soundness, and fine surface finish. 


Need help in harnessing too-high machining costs in your 
own stainless steel parts? The combination of free-machining 
ENDURO and competent Republic metallurgical help has held 

costs down for many a manufacturer. Write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


> 


Other Republic Products include Carbon and Alloy Steels— Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Meteorology, Thesis.) Journal of Meteorology, Vol.8, No.2, April, 
1951, pp. 84-94, illus. 18 references. 

A Theory of Entrainment in Convective Currents. Henry G 
Houghton and Harrison E. Cramer. Journal of Meteorology, Vol 
8, No. 2, April, 1951, pp. 95-102, illus. 9 references. 

The Vorticity Equations in Orthogonal Curvilinear Coordinates. 
H. Arakawa. Papers in Meteorology and Geophysics, Vol. 1, No 
2-4, December, 1950, pp. 165-169. 5 references. 

The Conservation Law About the Horizontal of the Total 
Vorticity. H. Arakawa. Papers in Meteorology and Geophysics, 
Vol. 1, No. 2-4, December, 1950, pp. 170-172. 2 references. 

Rossby-Haurwitz’s Equation for the Conservation of Vertical 
Vorticity Component in the Baroclinic Atmosphere. H. Arakawa 
Papers in Meteorology and Geophysics, Vol. 1, No. 2-4, December, 
1950, pp. 173, 174. 3 references. 

Aerological Observations Made in the Typhoon Kitty by the 
Central Meteorological Observatory, Tokyo. H. Arakawa 
Papers on Meteorology and Geophysics, Vol. 1, No. 2-4, December, 
1950, pp. 217-221, illus. 6 references. 

On the Evolution of Tropical Cyclones. R.W. James. Journa 
of Meteorology, Vol. 8, No. 1, February, 1951, pp. 17-24, illus. 9 
references. 

Land Breezes and Nocturnal Thunderstorms. J. Neumann 
Journal of Meteorology, Vol. 8, No. 1, February, 1951, pp. 60-67, 
illus. 15 references. 

On the Structure of Atmospheric Vortices. Sigekata Sydno 
Journal of Meteorology, Vol. 8, No. 2, April, 1951, pp. 103-110, 
illus. 3 references. 

Kinematic features of symmetric tropical cyclones are derived 
from the vorticity and circulation theorems. It is determined 
from the integrals of pressure and kinetic energy that positive at 
mospheric vortices are surrounded by a region of negative relative 
vorticity; this conclusion is verified by data on the Okinawa 
typhoon of August, 1924. The latitude effect, rotation in the 
upper air layers, and generation of the eye are studied on the basis 
of the theorem of absolute circulation and the dynamic motion of 
air rings. 

A Proposition on the Advection Problem. S. Matsumoto 
Papers on Meteorology and Geophysics, Vol. 1, No. 2-4, December, 
1950, pp. 211-216, illus. 6 references. 

Correspondence: Tidal Effects in the Ionospheric F-Layer, by 
M. W. Jones and J. G. Jones. Sydney Chapman. Reply. 
Journal of Meteorclogy, Vol. 8, No. 2, April, 1951, pp. 133, 134 
references. 

An Atmospheric Cross-Section over the Tropical Eastern Pacific 
During a Strong Norther, November 16, 1942. Leo Albert 
American Meteorological Society, Bulletin, Vol. 32, No. 3, March, 
1951, pp. 97-101, illus. 12 references. 

The Relation Between the Tropopause and Convective Ac- 
tivity in the Subtropics (Puerto Rico). Maurice E. Graves 
American Meteorological Society, Bulletin, Vol. 32, No. 2, Febru 
ary, 1951, pp. 54-60, illus. 6 references. 

On the Three-Dimensional Motions in an Outbreak of Polar 
Air. E. Palmén and C. W. Newton. Journal of Meteorclogy, Vol 
8, No. 1, February, 1951, pp. 25-339, illus. 26 references. 

Mechanism of three-dimensional airflow connected with certain 
types of disturbances in the westerlies. A synoptic investigation 
was carried out in a cold air mass of polar origin over central and 
eastern U.S., April 3-7, 1950. 

Correspondence: Energy Transformation Functions, by James 
E. Miller. J. Van Meighem. Reply. Journal of Meteorology, Vol 
8, No. 2, April, 1951, pp. 131-133. 5 references. 

A Study of Atmospheric Heat-Sources in the Northern Hemi- 
sphere for Monthly Periods. Eugene J. Aubert and Jay S. Win 
ston. Journal of Meteorology, Vol. 8, No. 2, April, 1951, pp. 111 
125, illus. 17 references. 

Correspondence: Atmospheric Signal Velocity. R.S. Scorer 
Reply. J. G. Charney. Journal of Meteorology, Vol. 8, No. 1, 
February, 1951, pp. 68-70. 8 references. 

Automatic Calibration of Radiosonde Baroswitches. Stephen S 
Haynes. Electronics, Vol. 24, No. 5, May, 1951, pp. 126-129, 
illus. 

Calibration apparatus includes an automatic barometer to 
measure pressures in the test chamber. Charts show the barome 
ter arrangement and the method of driving chart paper in the re 
corder at a speed proportional to test-chamber pressure changes 

Studies on Biplane Wind Vanes, Ventilator Tubes and Cup 
Anemometers. II—Experimental Results. M. Sanuki. Papers 


JULY, 1951 


on Meteorology and Geophysics, Vol. 1, No. 2-4, December, 1950 
pp. 227-298, illus. 7 references. 

Recent Developments in Visual Low-Approach and Landing 
Aids for Aircraft. Maurice A. Garbell. (J/luminating Engineer. 
ing Society, Aviation Secticn, Annual Conference, Indianapolis, 
October 25, 1949.) Garbell Research Foundation, Garbell Aero- 
nautical Series No. 1,1951. 19 pp., illus. 11 references. $0.60, 
Meteorological instruments for use with visual low-approach and 
landing aids. 

An Improved Electronic Dew-Point Hygrometer. Earl W. 
Barrett and Lee R. Herndon, Jr. Journal of Meteorology, Vol. 8, 
No. 1, February, 1951, pp. 40-51, illus. 6 references. Design ofa 
hygrometer that automatically and continuously measures at- 
mospheric water vapor under all conditions of temperature 

A Tau-Meter for Rapid-Response Temperature Recording 
Systems. L. J. Anderson and H. L. Heibeck. American Meteoro- 
ogical Society, Bulletin, Vol. 32, No. 2, February, 1951, pp. 67-71, 
illus. 

Apparatus developed by the U.S. Navy Electronics Laboratory 
for evaluating systems having 7 values of 0.2 to several seconds 
The sensing element is suspended alternately for a series of equal 
time intervals in two air streams of different temperature. The 
indicated-actual temperature difference ratio is used to obtain the 
lag coefficients. The relation between 7 and response-ratio R is 
derived to obtain the errors in the system. 

Improved Code Sending Type Radiosonde. Kk. Isono and Y, 
Huziwara. Papers on Meteorology and Geophysics, Vol. 1, No.2 
+, December, 1950, pp. 299-312, illus. 14 references. 

Correspondence: Microwave Determination of Particle-Size 
Distribution. Shepard Vartnoff and David Atlas. Journal of 
Veteorology, Vol. 8, No. 2, April, 1951, pp. 130, 131. 3 refer- 
ences. 

Results of Synoptic Tests Applied to Certain Forecasting 
Rules. Henry T. Harrison. American Meteorological Society, 
Bulletin, Vol. 32, No. 3, March, 1951, pp. 89-96, illus. 6 ref- 
erences. Qualitative synoptic tests are applied to a group of 25 
forecasting “‘rules,’’ most of which deal with the problem of 
utilizing upper-air data in conjunction with the surface chart in 
airway forecasting. 

The Development of a Method of Estimating and Forecasting 

Winds at 10,000 Feet over the North Atlantic. H. H. Lamb 
Treland, Meteorological Service, Technical Note No. 4, January 14, 
1943.) Jreland, Meteorological Service, Geophysical Publications, 
Vol. 3, No. 3, 1951. 14 pp., illus. Government Publication Sale 
Office, Dublin. 5s. 

United Air Lines and Its Weather Service. H. T. Harrison 
American Meteorological Society, Bulletin, Vol. 32, No. 3, March, 
1951, pp. 104-107, illus. 

Wind Convergence As a Factor in Persistent Radiation Fog. 
Aili Nurminen. American Meteorological Society, Bulletin, Vol 
32, No. 2, February, 1951, pp. 72, 73, illus. 3 references 


Military Aviation (24) 


The Air Force Procurement and Expansion Program. Jolin A. 
McCone. Aeronautical Engineering Review, Vol. 10, No. 6, June, 
1951, pp. 12-15. 

Some Tactical Aspects of Jet Aircraft. E.W. Whitley. /ndian 
Air Force Quarterly, Vol. 1, No. 2, April, 1951, pp. 48-56. 

Ground Attack Missions and the Jet. M. Wiithrich. /nteravia, 
Vol. 6, No. 2, February, 1951, pp. 103-106, illus. Diagrammatic 
analysis of the performance of a jet aircraft in ground-attack 
operations and its advantages and disadvantages; problem of the 
lack of proper armament. 

Trajectories of Interception. Jnteravia, Vol. 6, No. 2, February, 
1951, pp. 108-110, illus 

Analysis of several trajectories: curve of pursuit, path of et- 
counter or of future position, curve of alignment, accelerated 
curve of alignment trajectory to probable position, and curve ol 
pursuit to avoid interception. 

Soviet Naval Aviation. Naval Aviation News, April, 1951, pP 
14-17, illus. Organization of the Soviet naval air arm; photo- 
graphs and details of some Soviet aircraft. 


Navigation (29) 
Practical Aspects of High Speed Navigation. John Langstot 


Navigation, Vol. 2, No. 9, March, 1951, pp. 305-312. Problems 
that arise in the navigation of jet aircraft because of the operating 
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_ 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful z | 


without break-in...and dependable. 


EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 


New class graduates each month — serving Douglas * North 
American * Boeing * Northrop « Curtiss-Wright + Lockheed 
Convair * Ryan Airesearch and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 


4 Phone or write 


in layout, strength checking and manufacturing process analysis. i 


CAL- AERO TECHNICAL INSTITUTE 
Grand Central Air Terminal — Glendale 1, Calif a 7 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 


AERO SPECIFICATIONS 
AMS 3232E, AN-G-171 and MIL-G-7021 


Samples furnished for experimental purposes. 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


WANTED 


Aerodynamicist, preferably with mechanical engineer- 
ing experience, for design, testing, and development 
work on axial flow fans and blowers. 


Desirable: training or experience in axial flow blower 
design and knowledge of advanced mechanics. Mas- 
ters Degree preferred. Location midwest at a plant 
of a large machinery manufacturer. Salary depend- 
ing on past training and experience. Stable position 
with secure future. Please write to 


AERONAUTICAL ENGINEERING REVIEW 
Box 297 


Aircraft Engineering 
FOUNDED 1929 
The Technical and Scientific Aeronautical Monthly 


Edited by Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 35 cents, post free 
Subscription: $5.00 per annum, post free 


BUNHILL PUBLICATIONS LIMITED 
= 12 Bloomsbury Square London : : W.C.1 England 
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Call ALCOA for 
ALUMINUM CASTINGS 


Coast-to-coast foundries with unmatched 
facilities for sand, permanent mold, and 
plaster casting in Alcoa Aluminum. Call your 
local Alcoa casting specialist, listed under 
“Aluminum” in your classified phone book. 
ALUMINUM COMPANY 
OF AMERICA, 882G 
Gulf Bldg., Pittsburgh 
19, Pennsylvania. 


V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 1% LBS. APPROX. 312” HIGH 
Soft synthetic rubber inserts in plunger prevent 
leakage...Spring loaded for positive action...Power consump- 
tion approx. 10 watts...Usable in any position...Operating pres- 
sure to 150 P.S.I.... Fluid connections to suit your specifications. 
Some models for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.I. 


Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 
Inquiries regarding your solenoid valve 


problemsdre welcomed. 


VALVE DIV. 


THE SKINNER CHUCK COMPANY 
143 Belden Ave., Norwalk, Conn. 
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characteristics of jets; effects of fuel consumption and upper-air 
winds; instrumentation problems; celestial navigation 

Grid Navigation Global Requirement. L. Banks. Naviga 
tion, Vol. 2, No.9, March, 1951, pp. 324-330, illus. (Condensation 
of a paper: Grid Navigation in All Latitudes. ) 

Navigational need for a direction-determination procedure that 
is not based on the conventional latitude-longitude lattice; con 
formal conic and Mercator projections; magnitude of lattice 
error. 

A Short Method for Precomputation. Samuel Herrick. Navi 
gation, Vol. 2, No.9, March, 1951, pp. 321-324, illus. Precompu 
tation of celestial lines of position; method of using precompu 
ted data. 

Annual Summary of Progress in Navigational Science, 1950. 
Institute of Navigation, Technical Committees 
Vol. 2, No. 9, March, 1951, pp. 382 340 

En Route Navigation Systems and Air Traffic Control. Tankred 
von Hauteville. IJnteravia, Vol. 6, No. 3, March, 1951, pp. 161 
166, illus. 7 references 

Short distance (up to 125 miles from airport) aids to navigation 
Aircraft and ground requirements indicate the need for accuracy, 
simplicity, speed of air-borne instruments, and the best utiliza 
tion of airspace and landing runways. The VHF-UHF Instru 
ment Landing System, VOR, and VOR cockpit instruments art 
briefly described. Hyperbolic navigation systems, such as the 
English Decea system, are explained and compared performance 
wise with the VOR system 


Navigation, 


Ordnance & Armament (22) 


The Gyro Gun Sight. /nteravia, Vol. 6, No. 2, February, 1951, 
pp. 106, 107, illus 

The G.G.S. March IV B gunsight, produced by Ferranti, Ltd., 
Edinburgh, which is a computing mechanism that takes into 
account the velocity and trajectory, range of the target, and 
allows for the turning of the attacking aircraft. 


Parachutes 


A Study of Bailouts for a Five-Year Period in the U.S. Navy. 
Walton L. Jones. Journal of Aviation Medicine, Vol. 22, No. 2, 
April, 1951, pp. 128.131, 155. 


Photography (26) 


Shock-Wave Shadow Photography in Tunnel and in Flight. 
I -Three-Dimensional Shock Wave Recorder. I]—Shock Wave 
Photography in Flight. II1_ Shadow Phenomena of Shock Waves 
and the Effect of Optical Systems. F. E. Lamplough. Aircra// 
Engineering, Vol. 23, No. 266, April, 1951, pp. 94-103, illus 
2 references. 

Parallel light is projected across the model and wave system and 
falls on a narrow horizontal slit in front of a photographic film or 
plate recording an element of the shadow picture. Rotating th« 
system about the model produces a continuous contour at a 
specified level; contours at different levels give the three 
dimensional picture. Light systems for tunnel and _ in-flight 
measurements include both fixed and moving lamps. 

Kerr Cell Photography of High Speed Phenomena. FE. M 
Pugh, R. v. Heine-Geldern, S. Foner, and E. C. Mutschletr 
Journal of Applied Physics, Vol. 22, No. 4, April, 1951, pp. 487 
493, illus. 2 references. 

Visible light silhouette photographs of metal jets are obtained 
by synchronizing, with the jet action, a light source obtained 
with an electrically exploded wire of peak intensity of 3 to 5 & 10° 
candlepower and a Kerr-cell shutter. Exposure time is 1 microsec 
or less; an aerial lens with a focal length of 7 in. and an aperturs 
of f/2.5 is used. Effective aperture, with Kerr cell, is f/4. Ap 
plied voltage on the Kerr cell is 25 kv. 

Letters to the Editor: Transmission Line Kerr Cell. J. \\ 
Beams and H.S. Morton, Jr. Journal of Applied Physics, Vol. 22, 
No. 4, April, 1951, p. 523, illus. 1 reference. 

A fast-acting Kerr-cell light-shutter arrangement in which al 
most any liquid showing the Kerr effect may be used. The Kerr 
constant and dielectric constant are of less importance than in the 
standard Kerr cell. Nicol prisms are oriented so that the plane of 
polarization makes a 45° angle with the lines of force between 
parallel plates. This acts as a Kerr-cell light shutter that is 


opened and closed by electrical impulses in the parallel-plate 
transmission line 

Investigation of the Flow Past Finite Wedges of 20 Deg. and 49 
Deg. Apex Angle at Subsonic and Supersonic Speeds, Using a 
Mach-Zehnder Interferometer. D. C. Pack. With Appendig: 
Sensitivity and Accuracy of the Interference Method Applied to 
Pressure Measurements. [. Groth. Gt. Brit., Aeronautica] 
Research Council, Reports and Memoranda No. 2321, 1949 ( May, 
1946). 30 pp., illus. 6 references. British Information Services 
New York, $1.40 

The theory, apparatus, and optical arrangement for obtaining 
photographs of the flow field by means of a Mach-Zehnder inter. 
ferometer. The accuracy and sensitivity of the interference 
method are analyzed for the Mach Number range of the tests 

MV = 0.6-0.85, 1.4-2.8) with reference to the A7 high-speed 
tunnel at the Luftfahrtforschungsanstalt, Brunswick. 

Airborne Magnetometer. T.O’Malley. Engineering Journal, 
Vol. 34, No. 3, March, 1951, pp. 177-179, illus. 

High-sensitivity air-borne magnetometer, developed by Gulf 
Research & Development Co., which is used with the Sonne 
continuous-picture 35-mm. camera and a recording radio altim- 
eter 


Power Plants 


JET & TURBINE (5) 


Exhaust Turbine and Jet Propulsion Systems. I~ Exhaust 
Turbine and Jet Propulsion Systems. K. Leist. II —Details on 
the Comparison of Special Power Plants. FE. Knérnschild. 
(ZWB, Forschungsbericht Nr. 1069, May, 1939.) U.S., N.A+ 
C.A., Technical Memorandum No. 1294, April, 1951. 48 pp., illus. 
| reference 

Rearmament and the Aviation Gas Turbine. F. R. Banks. 
The Aeroplane, Vol. 80, No. 2073, April 13, 1951, pp. 438-440, 
illus. Problems in developing methods for increased British pro- 
duction of turbojet engines 

Experimental Evaluation by Thermodynamic Methods of 
Work Input to a Centrifugal Compressor Operating with Water 
Injection. Karl Kovach, William L. Beede, and Joseph T. Ham- 
rick U.S., N.A.C.A., Research Memorandum No. E50J31, 
January 12,1951. 11 pp., illus. 2 references. 

Analysis of Temperature Distribution in Liquid-Cooled Tur- 
bine Blades. John N. B. Livingood and W. Byron Brown 
U.S., N.A.C.A., Technical Note No. 2321, April, 1951. 73 pp., 
illus. 8 references 

Mathematical analysis of one-dimensional spanwise, three- 
dimensional, one-dimensional chordwise, and two-dimensional 
chordwise temperature distribution equations for actual or simpli- 
fied liquid-cooled turbine blades; comparative study of the ap- 
plications of these analyses. 

Allison Super Jet (J-35-A-23). Aero Digest, Vol. 62, No. 4, 
April, 1951, pp. 21, 50, 52, 85, illus. 

Developed Mamba (Armstrong Siddeley ASM-3 Turboprop); 
Modifications to a Sound Basic Design Increase Power by 25 Per 
Cent. Flight, Vol. 59, No. 2201, March 30, 1951, pp. 369-371, 
illus., cutaway drawing. 

Low-Temperature Lubrication of Turbojet and Turboprop En- 
gines. Saul Barron. U.S., Central Air Documents Office ( Army- 
Navy-Air Force), Technical Data Digest, Vol. 16, No. 4, April, 
1951, pp. 16-21, illus. 3 references. Problems in cold-weather 
operation; starting and preheating; types of oil; comparison of 
problems of dry-sump and wet-sump engines; test results 

Closed-Circuit Oil System for Turbojet and Turboprop Aircraft 
Engines. P. H. Schweitzer. Aeronautical Engineering Review, 
Vol. 10, No. 6, June, 1951, pp. 16-19, 22, illus. 3 references. 

The main point is the use of the scavenge pump as a booster to 
the pressure pump, thus counteracting the drop in atmospheric 
pressure. The system also includes a deaerator and a device to 
replace consumed oil. Maximum usable altitude is 50,000 ft. 

Flight Experience with Turbine Propeller Powered Aircraft. R 
C. Loomis and E. D. Shannon. S.A.E., National Aeronault 
Meeting (Spring), New York, April 16-19, 1951, Preprint No 
616. 13 pp., illus. 7 references. 

Performance evaluation (flight) of the Convair 240 and Con 
vair X P5Y-1 turboprop aircraft from the point of view of power 
plant installation, operation, and precautions that must be ob 
served for efficient and satisfactory turboprop performance 
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Trans-Atlantic 
Teamwork ... The twin-jet Canberra, being 


roomed to bolster our tactical air power, is a working example of British- 


American cooperation. Originally designed in England as a high- 
altitude radar bomber, its flight tests proved it to be as effective 
at low-level operations. Now, a night intruder version of this light jet 
bomber will be added to our own Air Force, built by Martin under 
license from English Electric Co., Ltd. 


The Korean conflict has re-emphasized the importance of tactical air 
power in low-level support of ground troops. To this mission, the 
Canberra brings exceptional maneuverability at high combat 
speeds, and at low levels and low speeds . . . ability to whip around 
like a fighter and turn with the best of modern aircraft... 
ability to carry a potent, 


destructive wallop! 


AIRCRAFT 


Builders of Dependable ircraft Since 1909 


Photo courtesy of The Aeroplane,London Tue Grenn L, Martin Company, Baltimore 3, Md. 
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British Gas Turbine Starters. Paul H. Wilkinson. Aviation 
Age, Vol. 15, No. 4, April, 1951, pp. 36, 37, illus. Structural d« 
scriptions, operation and comparative performance of | th« 
Rotax, B.T.H., and Plessey starters for gas-turbine engines 

Definition and Measurement of Jet Engine Thrust. Bengt 
Jakobsson. Royal Aeronautical Society, Journal, Vol. 55, No. 484, 
April, 1951, pp. 226-248, illus. & references. 

Theoretical study of a procedure for determining accurately 
the static thrust. Economical methods of determining flight 
thrust are suggested. The jet contraction effect is assumed to b¢ 
particularly important. 

Flame Propagation Velocities Under Pressure. Glen E. Eggk 
ston. Trend in Engineering, Vol. 3, No. 2, April, 1951, pp. 28, 29, 
illus. Burner vibration problems arising from the oscillation of 
the flame front, causing blowout in jet engines 


RECIPROCATING (6) 


The Development of the de Havilland Series of Engines for 
Light Aircraft. J. L. P. Brodie. The Engineer, Vol. 191, No 
4968, April 138, 1951, pp. 486-489, illus. (Abstract of a paper 
presented before the Institution of Mechanical Engineers, April 
10, 1951.) 

Thermal Stresses in a Piston and Cylinder of an Air-Cooled 
High Speed Internal Combustion Engine (Aero-Engine). II 
Thermal Stresses in an Air-Cooled Cylinder. III--Thermal 
Stresses in Bodies of Revolution of Finite Dimensions, Due to 
Periodic Temperatures, Rapidly Increasing Temperatures and 
Axially Directed Stationary Heat Flow. G. Broersma. /ndonesia, 
Office for Scientific Research, Publications Nos. 18, 19, August 7, 
1950. 44 pp., illus. 30 references. 

II. Investigation of the stresses and deformations due to 
stationary heat flow and of the effects of the gas pressures on the 
stresses. III. Calculation of the thermal stresses due to fluctuat 
ing temperatures of cylinders, pistons, and cylinders of uniform 
wall thickness with uniformly spaced cooling fins. 

Wide Application for Automatic Fuel Pump. Product Engineer 
ing, Vol. 22, No. 4, April, 1951, p. 175, illus., cutaway drawing 

The Bendix electric automatic fuel pump provides a steady 
output of fuel up to 30 gal. per hr. at static pressures up to 7 lbs 
per sq.in. and temperatures down to —75°F. A solenoid, con 
trolled by an interrupter in the electrical circuit, actuates a 
hollow plunger that periodically delivers a fixed quantity of fuel 
to the carburetor. 

Low-Tension Ignition System. W. Beye Smits and P. F. H 
Maclaine Pont. SAE Journal, Vol. 59, No. 4, April, 1951, pp 
61-64, 69, illus. (Based on a paper: Smitsvonk Low-Tension 
Capacity Ignition System. ) 

The Smitsvonk system makes use of the tendency toward ele« 
trical leakage along the surface of an insulator; it can operat« 
efficiently at engine speeds up to 40,000 r.p.m. and at high alti 
tudes. The spark plug, suitable for all kinds of internal combus 
tion engines, has little tendency to preignition, has accurate tim 
ing, is insensitive to fuel types, and is waterproof. The sparking 
element is made as a separate unit that can be easily fitted into 
different plug sizes. 

How Large Can the Gaps Be? C. E. Swanson and J. \ 
Miller. SAE Quarterly Transactions, Vol. 5, No. 2, April, 1951, 
pp. 283 -291, illus. 

Investigation, by simulating engine operating conditions, to cd 
termine the maximum permissible spark-plug gap that can be 
fired by voltage transmitted through the spark-plug barrel 
Curves show test results. 

Analysis of the Exhaust Process in Four-Stroke Reciprocating 
Engines. J. D. Stanitz. American Society of Mechanical En; 
neers, Transactions, Vol. 73, No. 3, April, 1951, pp. 319-326, 
Discussion, pp. 326-329, illus. 14 references. 

Influences of engine design and engine operating variables on 
the exhaust process. A range of factors in the engine exhaust ar« 
investigated to determine their relative importance. 


Production (36) 


Rearmament and the Aviation Gas Turbine. F. R. Banks 
The Aeroplane, Vol. 80, No. 2073, April 13, 1951, pp. 438-440, 
illus. Problems in developing methods for increased British pro 
duction of axial-flow turbojet engines. 

Building the (North American) F86 Sabre Jet at Canadair. 
Ronald A. Keith. Canadian Aviation, Vol. 24, No. 4, April, 1951 
pp. 22-26, illus. Production equipment and methods. 
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Packaging Turbojet Engine Parts. A. I. Hinett. Acro Digey 
Vol. 62, No. 4, April, 1951, pp. 26-28, 64, 66, 68, 70, illus, Pre. 
serving and packaging methods for transportability, saf« ty, free. 
dom from moisture, corrosion, and vibration. 

An Airscrew Development. Zhe Aeroplane, Vol. 80, No, 2073 
April 13, 1951, pp. 441-444, illus. British manufacturing proc. 
esses of hollow steel propeller blades. 

Tests Show Value of Press-Forging. 
No. 17, April 23, 1951, pp. 50, 54, illus. 

Results of preliminary study by Lockheed Aircraft Corp, and 
Wyman-Gordon Co. for the U.S.A.F. of press-forging methods of 
manufacturing integrally stiffened structures. Press size, power 
supply, and effects of the process on standard (aircraft) metals 
and alloys were studied 

Developments in Large Closed Die Forging. FE. ©. Dixon 
SAE Quarterly Transactions, Vol. 5, No. 2, April, 1951, pp. 143 
150, illus. 

Plant Layout and Facilities for Precision Manufacturing, 
G. A. Richroath. The Tool Engineer, Vol. 26, No. 4, April, 195] 


pp. 382-35, illus 


Aviation Week, Vol 


ot 


Machine-shop layout at Sperry Gyroscope Co. utilizes th 
“colony-type” layout. A large central tool crib contains all 
machine-shop tools for active production. Emphasis is placed o1 
the proper design of the operator’s bench and accessibility to re 
lated assembly operations 

Globe Corporation: Tooling for Targets. Gilbert P. Muir 
The Tool Engineer, Vol. 26, No. 4, April, 1951, pp. 51-55, illus 
Application of tool engineering to the Globe Corp., a plant pro 
ducing radio-controlled targets in limited production 


Propellers (11) 


A Prop for Turboprop Engines. R. C. Treseder and D. D 
Bowe. SAE Journal, Vol. 59, No. 4, April, 1951, pp. 29-31 
illus. (Based on a paper: Design and Operation of Gas Turbin 
Propellers.) Design of the Aeroproducts 6-bladed dual rotatior 
propeller for turboprop aircraft used on the Douglas X A2D air 
plane. 

An Airscrew Development. Zhe Acroplane, Vol. 80, No. 207: 
April 18, 1951, pp. 441-444, illus. British development an 
manufacturing of hollow steel blades; weight advantages of 
hollow blades 


Reference Works (47) 


DICTIONARIES 


English-French Vocabulary of Aeronautical Terms; Based 
upon British Standard 185: 1950, Glossary of Aeronautical Terms. 
I. M. Chalmette. Aircraft Engineering, Vol. 23, No. 266, Apri 
1951, pp. 117, 118 


Rotating Wing Aircraft (34) 


Helicopter Production. Bartram Kelley. Jnteravia, Vol. 
No. 3, March, 1951, pp. 129-131, illus. Production methods at 
Bell Aircraft Corp.; cost analysis. 

H-5 Rotor Anti-Icing System. E. J. Katzenberger. /nteravid 
Vol. 6, No. 3, March, 1951, pp. 159, 160. 1 reference. Desig! 
and testing of the hot-wire ice-control system for the all-meta 
rotor blades of the Sikorsky H-5. 

A Look at Tomorrow’s Passenger Copters. David A. Anderto! 
Aviation Week, Vol. 54, No. 15, April 9, 1951, pp. 21-24, 26, 27 
illus. British survey of future helicopter passenger transport a! 
its related factors, including helicopters presently in the design 0 
production stage, ideal design, heliports, traffic control, am 
economics. 

Artillery Surveys by Helicopter. William F. Deane. A mericat 
Helicopter, Vol. 22, No. 4, March, 1951, pp. 12, 13, 17, illus 

Convertible Aircraft. I. J.S.Shapiro. The Aeroplane, Vol.® 
No. 2072, April 6, 1951, pp. 412-415, illus. 1 reference. Revie" 
of design proposals of convertible aircraft; design problems ¢! 
countered. 

Convertible Aircraft. R.N.Liptrot. Flight, Vol. 59, No. 220! 
March 30, 1951, pp. 372-374, illus. (Based on a Lecture 
R.Ae.S. and Helicopter Association of Gt. Brit., March 17, 1951 

Mid-Century Rotary Wing Aircraft. Jnteravia, Vol. 6, No.° 
March, 1951, pp. 132-136, illus. A review of the world’s rotary 
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Expands and contracts at a 

YY rate comparable to 24S-T aluminum alloy 
eliminating the need for most 
temperature compensating devices. 


ring. 


tes corrosion resistance of stainless steel, 
_ Here’s the control cable 

Mai for high-flying planes 

the new 


U-S°S American HYCO-SPAN | 


AN OUTSTANDING ENGINEERING DEVELOPMENT BY AMERICAN STEEL & WIRE COMPANY 


XK Reduces cable friction. 
™“ 


D aii @ The New American Hyco-Span Control Cable is the 

result of years of painstaking research to produce a steel 

Wi cable that expands and contracts at approximately the 
- same rate as 24S-T aluminum alloy. 

Hyco-Span has proved highly successful on high-flying 
bombers and fighters. It assures positive control at all 
altitudes and reduces fluctuations in control cable tension. 
Temperature compensating devices on large planes may 
be eliminated safely, with substantial savings in weight. 
These features result in fewer readjustments in cable ten- 


Based sion during the life of the cable. 
erms. Being rton-magnetic, Hyco-Span may be used near 
Apr sensitive aircraft control instruments which are often 


affected by cables having magnetic properties. 

Hyco-Span has improved stability due to reduced fric- 
tion. This may permit reduction in cable tension loads 
which would result in longer cable life. 


ods a AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


American Steel & Wire Co. 
Room 842, Rockefeller Bldg. 
Cleveland 13, Ohio 


wrt al > Please send me your booklet on Hyco-Span Aircraft Cable, 

al 

Review 

ectur 


oe American HYCO-SPAN Aircraft Cables 
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AERONAUTICAL EN( 


wing aircraft, both production and experimental models, including 
photographs and descriptions; tables of specifications. 

Automatic Control for Helicopter. Jnteravia, Vol. 6, No 
March, 1951, pp. 147, 148, illus. 1 reference. Operation of th« 
Sperry A-12 gyropilot for helicopters; advantages in commercial 
and military operations. 

Preparing Commercial Helicopter Services. N. E. Rowe 
Interavia, Vol. 6, No. 3, March, 1951, pp. 142—146, illus. 

B.E.A. program to provide information and experience in 
commercial helicopter mail and passenger service. A dummy 
mail operation in Dorset preceded the inauguration of mail 
services. Blind and night flying program at Yeovil aided tech 
nique and experimental development. The Liverpool-Cardiff 
passenger run is described. 

Helicopter Drives. Dietrich W. Botstiber. Machine Design, 
Vol. 23, No. 4, April, 1951, pp. 185-191, illus. Power transmis 
sion systems, explanation and schematic drawings of rotor drives, 
testing methods. 

Desirable Longitudinal Flying Qualities for Helicopters and 
Means to Achieve Them. F. B. Gustafson. Aeronautical Engi 
neering Review, Vol. 10, No. 6, June, 1951, pp. 27-33, illus. 6 
references. 

Calculation of the Bending Stresses in Helicopter Rotor Blades. 
P. de Guillenchmidt. (S.N.C.A.C. Report, Document No 
He3-0.03, December 23, 1948.) U.S., N.A.C.A., 
Memorandum No. 1312, March, 1951. 32 pp., illus. 

Derivation of a method of calculation based on the properties 
of a vibrating beam; the differential equation governing the 
motion of the bent blade is solved by introducing the natural de 
flections of the blade. 

Airflow Patterns in the Neighbourhood of Helicopter Rotors. 
J. Meijer Drees and W. P. Hendal. Aircraft Engineering, Vol. 
23, No. 266, April, 1951, pp. 107-110, illus. 3references. Photo 
graphs, and results obtained from them, of smoke-tunnel investi 
gation of the flow pattern near helicopter rotors at the National 
Aeronautical Research Institute (Amsterdam). 

Dynamic Stresses and Loads on SGVI Rotor Assembly. 
Given A. Brewer. The Author, New Bedford, Mass., Report No 
053, March 1, 1951. 39 pp., illus. 7 references. 

Dynamic strain-gage tests measured r.p.m. variations at con 
stant forward speed; variations in gross weight, c.g. location, 
and speed; accelerated loading effects; and the effects of adding a 
tail plane. 

Dynamic Calibrations of Structural Flight Test Instrumenta- 
tion. Hans Weichsel, Jr. American Helicopter, Vol. 22, No. 4, 
March, 1951, pp. 6-8, 16, illus. 1 reference. Helicopter flight 
test progtam from the pilot’s point of view; operation of the 
various structural instruments during flight test. 


Technical! 


Sciences, General (33) 
MATHEMATICS 


A Least Squares Curve Fitting Method with Applications to the 
Calculation of Stability Coefficients from Transient-Response 
Data. Marvin Shinbrot. U.S., N.A.C.A., Technical Note No 
2341, April, 1951. 52 pp., illus. 5 references. 

The least-squares curve-fitting method can be applied to the 
solution of the coefficients of the linear differential equation for 
the transient response of an aircraft if the input is an arbitrary 
function of time. The least-squares solution is obtained by means 
of a Taylor series expansion. The method is simplified consider 
ably if free oscillation data are available. 

Dynamic Analysis of Aeroelastic Aircraft by the Transfer 
Function-Fourier Method. James B. Rea. (Douglas Aircraft 
Company, Inc., Report No. SM-13868, July 13, 1950.) Journa 
of the Aeronautical Sciences, Vol. 18, No. 6, June, 1951, pp. 375 
397, illus. 17 references. 

Summarized Proceedings of a Conference on the Development 
and Application of Fourier Methods in Crystal-Structure Analy- 
sis—London, November, 1950. British Journal of Applied 
Physics, Vol. 2, No. 3, March, 1951, pp. 61-70, illus. 23 ref 
erences. 

Readers’ Forum: Concerning a Definite Integral. Yudell L 
Luke and Dolores Ufford. Journal of the Aeronautical Sciences, 
Vol. 18, No. 6, June, 1951, pp. 429, 430. 9 references. 

Some Remarks on the Construction of Continuous Non- 
Differentiable Functions. F.A. Behrend. London Mathematical 
Society, Proceedings, Vol. 50 (Series 2), Parts 6, 7, March 1, 


ING REVIEW—JULY, 1951 


1945 (Issued February 21, March 11, 1949), pp. 463-480; 4g). 
illus. 12 references. Functions without finite or infinite 
derivatives. 

On Diophantine Approximation to Certain Exponential ang 
Bessel Functions. H. Todd. London Mathematical Society 
Proceedings, Vol. 50 (Series 2), Part 7, May 23, 1946 (Issued 
March 11, 1949), pp. 550-559. 6 references. 

Qn Stability of Linear Varying-Parameter Systems. Lotfi 4 
Zadeh. Journal of Applied Physics, Vol. 22, No. 4, April, 1951, 
pp. 402-405, illus. 6 references. 

Investigation of the stability of a system by examining the be. 
havior of its system function in the complex-frequency domain, 

An Analog Computer for Flame Gas Composition. William § 
McEwan and Sol Skolnik. Review of Scientific Instruments, Vol, 
22, No. 3, March, 1951, pp. 125-132, illus. 3 references. 

Design details of an analog computer, including circuit dia- 
grams of the components and a complete wiring diagram, for ob- 
taining the specific impulse parameter of the ballistics of a pro- 
pellant system. 

An Investigation of Intermittent Heating for Aircraft Ice Pro- 
tection. Frederick Weiner. California, University, Los Angeles, 
MS. in Engineering Thesis, December, 1950. 79 pp., illus. 18 
references. The Thermal Analyzer, an electric analog for solution 
of intermittent heat-transfer problems of an internally heated 
propeller blade during icing conditions. 

Static Magnetic Memory for Low-Cost Computers. Marshall 
Kincaid, John M. Alden, and Robert B. Hanna. Electronics, Vol 
24, No. 1, January, 1951, pp. 108-111, illus. 3 references 

A Low-Frequency Electronic Integrator. B. H. Harrison 
U.S., Navy Department, David W. Taylor Model Basin, Report 
No. 725, February, 1951. 29 pp., illus., fold. charts. 6 references 
Design, operation, and maintenance of Type 63A D.C. Electronic 
Integrator developed for acquiring velocity data from measure- 
ments of acceleration. 

SEAC Demonstrates High Reliability. U.S., National 
Bureau of Standards, Technical Report No. 1538, April, 1951. 9 
pp., tables. 1 reference. Operational history and performance 
evaluation of SEAC. 

Visual Presentation of Binary Numbers. E. H. Lenaerts 
Electronic Engineering, Vol. 23, No. 278, April, 1951, pp. 140, 141, 
illus. 2 references. 

In the storage system of an electronic digital computer, the 
pulse (1) appears as a short vertical line on a cathode-ray-tube 
screen and the absence of pulses (0) appears as a spot of light 

Automatic Frequency Control; A Circuit for Controlling the 
Clock Pulse Frequency in Digital Calculators. J. M. M. Pinker- 
ton. Electronic Engineering, Vol. 23, No. 278, April, 1951, pp 
142, 148, illus. 2 references. 

Instrument for Measuring the Slope of Graphs. ' J. F. Waters 
Journal of Scientific Instruments, Vol. 28, No. 4, April, 1951, p 
116, illus. 


MECHANICS—VIBRATION 


Resistance Network Analogue for Solving Vibration Problems. 
Walter W. Soroka. Product Engineering, Vol. 22, No. 4, April, 
1951, pp. 103-1085, illus 


PHYSICS 


Preparation and Structure of Thin Films of Silicon Monoxide. 
Georg Hass. U.S., Central Air Documents Office (Army- Navy 
Air Force), Technical Data Digest, Vol. 16, No. 4, April, 1951, pp 
21-26, illus. 9 references. 

Preparation, structure, density, condensation, and oxidation 
of SiO films suitable for producing protective layers on first 
surface mirrors and for preparing replica and support films for 
electron microscopes and electron-diffraction studies. 


Structures (7) 


Fatigue Problems in Transport Aircraft. William T. Shuler 
Aeronautical Engineering Review, Vol. 10, No. 6, June, 1951, pP 
20-26. 

Factual information on operating times of modern transport 
aircraft and the incidence of fatigue-type failures in the aif 
frames of such aircraft. 

On the Compression of a Cube Between Rough End-Blocks. 
Bekir Tekinalp. Jstanbul, Technical University, Bulletin, Vol. 2 
No. 2, 1949, pp. 101-110, illus. 
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ALCOA 


From design help to on-schedule completion, Alcoa die-casting 
facilities are noted for dependability ... in submitting bids 
promptly... in meeting or beating specifications. Backed by 
63 years of aluminum experience, staffed by “old hands” at 
aluminum die casting, Alcoa’s great plants offer unmatched 
facilities for making your die castings. 

For details, see your local Alcoa representative, listed under 
“aluminum” in your classified phone book. Or write: ALUMINUM 
COMPANY OF AMERICA, 1913G Gulf Building, Pittsburgh 19, Pa. 


A COMPLETE MEDIA PACKAGE 
FOR YOUR 


Aviation Marketing Program 


AERONAUTICAL 
ENGINEERING 
REVIEW 


For your monthly advertis- 
ing messages to the aircraft 
industry's engineering and 
design personnel—the men 
who influence buying. 
AVIATION 
MARKET 
BOOK 
Now Available! 
16 pages of FACTS on your 
market and REVIEW. 


_ Write for your free copy 


TODAY! 


OFFICIAL PUBLICATIONS: 


AERONAUTICAL 
ENGINEERING 
CATALOG 


Prefiles and distributes your 
aircraft products catalog to 
aviation's buyers and speci- 
fiers. 


7,000 copies are distributed 
annually to aircraft engi- 
neers, designers, techni- 
cians and purchasing agents 
in all leading aircraft, engine 
and parts companies, Gov- 
ernment aviation depart- 
ments and leading air lines. 


Write for your free copy of 
12-page MARKET BOOK 
giving full details. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


New York 21, N.Y. 


ATOMIC ENERGY 
INSTALLATION 


NEEDS 


MECHANICAL ENGINEERS 


AERONAUTICAL 
ENGINEERS 


AERODYNAMICISTS 


Two to ten years’ experience in research, 
design, development or test. 


A variety of positions open for men, with 
Bachelor's or advanced degree, qualified 
in one or more of the following fields: 


MECHANISMS 

STRESS ANALYSIS 

QUALITY CONTROL 

AIR FRAME DESIGN 
INSTRUMENTATION 

SHOCK AND VIBRATION 
HANDLING EQUIPMENT 
ENVIRONMENTAL TESTING 
ELECTRONIC PACKAGING 
LARGE WIND TUNNEL TESTING 


Patent History Desirable But Not Necessary. 


CAREER DRAFTSMEN 


Experienced draftsmen with no college degree. 


THESE ARE PERMANENT POSITIONS with Sandia Corp- 
oration in Albuquerque, N. M. Sandia Laboratory is 
operated by the Sandia Corporation, a subsidiary of 
the Western Electric Company, under contract with 
the ATOMIC ENERGY COMMISSION. This laboratory 
offers good working conditions and liberal employee 
benefits, including paid vacations, sick leave, and a 
retirement plan. 


Albuquerque, center of a metropolitan area of 150,- 
000, is located in the Rio Grande Valley, one mile 
above sea level. The “Heart of the Land of En- 
chantment,” Albuquerque lies at the foot of the Sandia 
Mountains, which rise to 11,000 feet. Climate is 
sunny, mild and dry the year ‘round. 


PROFESSIONAL EMPLOYMENT DIVISION 


SANDIA CORPORATION 


SANDIA BASE 
ALBUQUERQUE, NEW MEXICO 
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AERONAUTICAL REVIEWS 


Computation of the forces and deformation of a cube of which 
the upper and lower surfaces are fixed to end blocks. A procedure 
is developed for obtaining the displacements and boundary condi- 
tions in the cube. Tables show the computational procedure. 

Formulas for the Determination of Residual Stress in Wires by 
the Layer Removal Method. W.R. Read, Jr. Journal of Applied 
Physics, Vol. 22, No. 4, April, 1951, pp. 415, 416, illus. 2 ref- 
erences. 

The distribution of residual axial stress in a beam or wire of circu- 
lar cross section is derived as a function of the moment required to 
straighten the wire after removal of successive layers of material. 
Application of the formulas involves two graphic differentiations 
and integrations of experimental curves. 

End Restraints on Truss Members. Harold E. Wessman and 
Thomas C. Kavanagh. (American Society of Civil Engineers, 
Transactions, Vol. 115, 1950, Paper No. 2419, pp. 1135-1153, 
Discussion, pp. 1154-1179.) Washington, University, Engineer- 
ing Experiment Station, Reprint No. 38,1951. 45 pp., illus. 46 
references. 

Development of a method that is an extension of the moment- 
distribution method of E. E. Lundquist for analyzing structural 
frame stability for the calculation of end restraints on truss mem- 
bers and for the effective lengths of compression members under 
different load conditions. General equations for the stiffness and 
instability of a bar with elastic restraints are derived. The pro- 
cedure is applied to the calculation of a specific truss. 

A Minimum Energy Solution and an Electrical Analogy for the 
Stress Distribution in Stiffened Shells. L.A.Goran. Journal of 
the Aeronautical Sciences, Vol. 18, No. 6, June, 1951, pp. 407-416, 
illus. 5 references. 

The principle of minimum strain energy and the method of 
Lagrangian multipliers are used to determine the stress distribu- 
tion in stiffened shell structures. The method handles complex 
boundary conditions. An electrical network computer is de- 
signed to solve the stress problem. 

The Centre of Flexure of a Hollow Shaft. A. C. Stevenson. 
London Mathematical Society, Proceedings, Vol. 50 (Series 2), Part 
7, December 19, 1946 (Issued March 11, 1949), pp. 5386-549. 7 
references. Solution of the flexure problem for a hollow tube of 
circular cross section with an eccentrically placed cavity of circu- 
lar cross section by determining the conical flexure functions and 
moment integrals. 

Impact on Beams and Plates. J. Lockwood Taylor. Istanbul, 
Technical University, Bulletin, Vol. 2, No. 2, 1949, pp. 17-26. 

Basic solution for the concentrated impact loading on a flat 
plate of uniform section. Shear deflection and rotational inertia 
are introduced into the equation for the response of a beam to 
dynamic loading, and the beam solutions are extended to the 
flat plate with an impact loading symmetrical about a point. 

Our Readers Say: Reduced to Simple Language. John 
Shroeder Carpenter. Product Engineering, Vol. 22, No. 4, April, 
1951, pp. 238, 240, 242, illus. Simple explanation of the loads and 
Stresses on edgewise loaded plates. 

Photoelastic Stress Analysis Useful in Design of Metal Parts. 
Il—Three-Dimensional Photoelasticity. M. M. Leven. Ma- 
terials & Methods, Vol. 33, No. 4, April, 1951, pp. 89-92, illus. 
“Freezing and slicing’’ method of obtaining suitable specimens for 
photoelastic analysis of three-dimensional objects, materials 
available, applications, and limitations. 

Analysis of Strain Gauge Measurements on Barracuda Rear 
Fuselage—Arrested Landing Loading Condition. D. C. Allen. 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2390, 1951 (November, 1945). 5 pp., illus. 2 references. 
British Information Services, New York. $0.40. 


Thermodynamics (18) 


Flame Propagation Velocities Under Pressure. Glen E. 
Eggleston. Trend in Engineering, Vol. 3, No. 2, April, 1951, pp. 
28, 29, illus. 

Flame velocities were measured by the Bunsen-burner method 
for various fuel-air ratios up to pressures of 50 Ibs. per sq.in. at 
constant temperature to provide an explanation for flame-front 
oscillation. Such oscillation may cause a blowout in jet engines. 

Readers’ Forum: Interaction of Flow Pulsations and Flame 
Propagation. G. H. Markstein. Journal of the Aeronautical 
Sciences, Vol. 18, No. 6, June, 1951, pp. 428, 429. 8 references. 

On Ionization and Luminescence in Flames. E. Sanger, P 
Georcke, and I. Bredt. U.S., N.A.C.A., Technical Memorandum 


No. 1305, April, 1951. 26 pp., illus. 20 references. Translated 
from an original German manuscript, received June 17, 1949. 

An explanation based upon reaction kinetics is presented to 
account for the deviation of measured ionization levels obtained 
through reflection experiments from the values computed assum- 
ing chemical equilibrium. The heat transfer to the unburned 
chemical is also considered. 

Method for Determining Pressure Drop of Monatomic Gases 
Flowing in Turbulent Motion Through Constant-Area Passages 
with Simultaneous Friction and Heat Addition. M. F. Valerino 
and R. B. Doyle. U.S., N.A.C.A., Technical Note No. 2328, 
April, 1951. 37 pp.,illus., fold. charts. 10references. Charts for 
determining pressure drops when heat is added at constant 
passage-wall temperature. 

Report of Progress on Measurements of Friction Coefficients, 
Recovery Factors, and Heat-Transfer Coefficients for Supersonic 
Flow of Air in a Pipe. Joseph Kaye, J. H. Keenan, and W. H. 
McAdams. American Society of Mechanical Engineers, Trans- 
actions, Vol. 73, No. 3, April, 1951, pp. 267-277, Discussion, pp. 
277-279, illus. 11 references. Measured values; Mach Number 
range is 1.2 to 2.5. 

Readers’ Forum: On the Calculation of the Rate of Heat Trans- 
fer Through a Laminar Boundary Layer. Arthur N. Tifford and 
John Wolansky. Journal of the Aeronautical Sciences, Vol. 18, No. 
6, June, 1951, pp. 427, 428, illus. 6 references. 

The Effect of an Arbitrary Surface-Temperature Variation 
Along a Flat Plate on the Convective Heat Transfer in an Incom- 
pressible Turbulent Boundary Layer. Morris W. Rubesin. 
U.S., N.A.C.A., Technical Note No. 2345, April, 1951. 37 pp., 
illus. 13 references. 

Heat Transfer Through Gases at Low Pressures. R. E. Peck, 
W.S. Fagan, and P. P. Werlein. American Society of Mechanica! 
Engineers, Transactions, Vol. 73, No. 3, April, 1951, pp. 281-287, 
illus. 13 references. 

Experimental study of the heat transfer between two parallel 
vertical plates. At low pressure the mechanism of heat transfer is 
molecular motion. The apparatus and experimental techniques 
are explained; some work was carried out at atmospheric pres- 
sure tocheck the apparatus. Variations of heat transfer and heat- 
transfer coefficients are plotted against pressure and temperature 
for air and helium. 

The NBS-NACA Tables of Thermal Properties of Gases. U.S 
National Bureau of Standards. 

Table 2.39, Dry Air: Coefficients of Viscosity, »/m, v/v. 
F.C. Morey. December, 1950. 8 pp., figs. 28 references. 

Table 2.42, Dry Air: Thermal Conductivity, k/k. R.L. Nut- 
tall. December, 1950. 5 pp., figs. 17 references. 

Table 2.44, Dry Air: Prandtl Number, ncp/k. Joseph Hilsen- 
rath. December, 1950. 4 pp., figs. 8 references. 

Table 4.42, Steam: Thermal Conductivity, k/k. R. L. Nut- 
tall. December, 1950. 6 pp. 4 references. 

Table 6.39, Helium: Coefficient of Viscosity, n/m. R. L. 
Nuttall. December, 1950. 5 pp., figs. 14 references. 

Table 6.52, Helium: Thermal Conductivity, k/ko. R. L. 
Nuttall. December, 1950. 5 pp., figs. 7 references. 

Table 7.39, Molecular Hydrogen: Coefficients of Viscosity, 
n/m, v/v Harold W. Woolley. December, 1950. 5 pp. 2 
references. 

Table 7.42, Molecular Hydrogen: Thermal Conductivity, 
k/ky KR. L. Nuttall. December, 1950. 5 pp., figs. 21 refer- 
ences. 

Table 7.44, Molecular Hydrogen: Prandtl Number, nc7/k. 
Joseph Hilsenrath. December, 1950. 4 pp., figs. 1 reference. 

Table 11.50, Vapor Pressure of Nitrogen. Harold J. Hoge and 
Gerard J. King. July, 1950. Spp., figs. 13 references. 

Table 13.39, Carbon Dioxide: Coefficients of Viscosity, »/n, 
v/v R. L. Nuttall. December, 1950. 7 pp., figs. 10 refer- 
ences. 

Table 13.42, Carbon Dioxide: Thermal Conductivity, k/ko. 
R. L. Nuttall. December, 1950. 5 pp., figs. 13 references. 


Thermodynamic Properties of Reactive Gas Mixtures. Ashley 
S. Campbell. Franklin Institute, Journal, Vol. 251, No. 4, 
April, 1951, pp. 487-452, illus. 2 references. Entropy, heat 
capacities, and pressure-temperature changes in reactive gas mix- 
tures, and comparison with similar inert systems. 
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Water-Borne Aircraft (21) Tests in the high-speed tunnel A7 of the Luftfahrtforschung. 

; ; sanstalt, Brunswick, at M = 0.6-0.85 and 1.4-2.8. Photographs 4 

Comparison of Theoretical and Experimental Response of a of the density and pressure throughout the flow field were taken 

Single-Mode Elastic System in Hydrodynamic Impact. Robert by means of a Mach-Zehnder interferometer. The tunnel 

W. Miller and Kenneth F. Merten. U.S., N.A.C.A., Technica! arrangement and the optical arrangement are described: the 

Note No. 2343, April, 1951. 26 pp., illus. 6 references sensitivity and accuracy of the interference method are analyzed 
Readers’ Forum: On the Virtual Mass of Water Associated 


Compressible Flows. James B. Kelly. / ) 
with an Immersing Wedge. John D. Pierson. Journal of thi Physicn Vol. 19. No. 4 a. mag en Journal 0 
Aeronautical Sciences, Vol. 18, No. 6, June, 1951, pp. 430, 431, us. refer. 
: ences. Summary of principal optical methods of wind-tunnel 
; testing for compressible flows. 
Shock-Wave Shadow Photography in Tunnel and in Fij 
Wind Tunnels & Research Facilities I_-Three-Dimensional Shock Wave Recorder. II—Shock Ware 

High-Efficiency Supersonic Diffusers. E. P. Neumann and of Shock 
F. Lustwerk. Journal of the Aeronautical Sciences, Vol. 18, No 1i , 
6, June, 1951, pp. 369-374, illus. 10 references. Design of Val. 23, No. 206, Apel, 1961, np. 

supersonic diffusers with variable throats for wind-tunnel applica ee : . 
tions: test results: scale effects Application of the three-dimensional shock-wave recorder to 

and closed jets; effect of tunnel walls; in-flight photograph 

Kerr Cell Photography of High Speed Phenomena. M Braphs 
Pugh, R. v and Mutechie of the shock waves developed on aircraft wings at near sonic 
Journal of Applied Physics, Vol. 22, No. 4, April, 1951, pp. 487 SPE; SEINE SALE 
493, illus. 2 references. Airflow Patterns in the Neighbourhood of Helicopter Rotors, 

Visible light silhouette photographs of metal jets are obtained J. Meijer Drees and W. P. Hendal. Aurcraft Engineering, Vol 
by synchronizing, with the jet action, a light source obtained 23, No. 266, April, 1951, pp. 107-110, illus. 3 references. Ap- 
with an electrically exploded wire of peak intensity of 3 to 5 & 10° paratus for smoke tunnel tests of the flow pattern near helicopter 
candlepower and a Kerr-cell shutter. A schematic diagram rotors at the National Aeronautical Research Institute (Amster. 
shows the test setup. dam). A cutaway drawing shows the components of the hot- 

Letters to the Editor: Transmission Line Kerr Cell. J]. \ wire smoke generator 


Beams and H. S. Morton, Jr. Journal of Applied Physics, Vol The David Taylor Model Basin. Arthur P. Miller, Jr. U.S 
22, No. 4, April, 1951, p. 523, illus. 1 reference. Naval Institute, Proceedings, Vol. 77, No. 4, April, 1951, pp. 411 

A fast-acting Kerr-cell light-shutter arrangement in which 421, 
almost any liquid showing the Kerr effect may be used. The 
Kerr constant and dielectric constant are of less importance than 


illus. Facilities; testing procedures, some test results: 
model construction 


Low-Temperature Lubrication of Turbojet and Turboprop 
Investigation of the Flow Past Finite Wedges of 20 Deg. and Engines. Saul Barron. U.S., Central Air Documents Off 
40 Deg. Apex Angle at Subsonic and Supersonic Speeds, Using a (Army- Navy-Air Force), Technical Data Digest, Vol. 16, No. 4, 
Mach-Zehnder Interferometer. D. C. Pack. With Appendix: April, 1951, pp. 16-21, illus. 3 references. U.S.A.F. cold- 
Sensitivity and Accuracy of he aticieens Method Applied “i weather test program and facilities for gas-turbine engines at 
Pressure Measurements. E. Groth. Gt. Brit., Aeronautica Ladd and Eglin Air Force Bases 
Research Council, Reports and Memoranda No. 2321, 1949 (May, Woomera; Post-War Progress with British Guided Missiles; 
1946). 30 pp., illus. 6 references. British Information Serv The Australian Rocket Range. Flight, Vol. 59, No. 2203, April 
ices, New York. $1.40. 13, 1951, pp. 429-431, illus. 
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Aeronautical Reviews 


Servomechanisms and Regulating 
System Design, Vol. 1 


By Harold Chestnut and Robert 
W. Mayer. New York, John 
Wiley & Sons, Inc., 1951. 505 
pp., figs. $7.75. 


It is a pleasure to review a book as 
well organized as this one is. The 
book is a much needed contribution to 
the comparatively new and rapidly 
growing field of advanced control sys- 
tems. 

The problem of analysis of auto- 
matic control systems has been ap 
proached in a multiplicity of fashions 
by personnel in the various fields of 
engineering. As a result some con- 
fusion is extant in the methods of 
analysis and in the nomenclature used. 
In this book the symbols and nomen- 
clature that were recently recom- 
mended by the A.I.E.E. Feedback 
Committee are used. The various 
mathematical procedures, used hereto 
fore in the various fields of engineer- 
ing, and their interrelationships are 
shown. Therefore, this book should 
be of general interest since it provides 
acommon basis for all engineers work- 
ing in the field of control systems. 

In the preface, the authors state 
that the material contained in the 
book has been presented to General 
Electric engineers in the Aeronautical 
and Ordnance Systems Division and 
in the technical educational programs. 
This material has also been presented 
to graduate students, with widely dif- 
fering backgrounds and previous train- 
ing, at the Union College Extension 
Division. These statements explain 
at least part of the reasons for the ex- 
ceptionally good organization and 
presentation in the book. 

A brief review of the development 
and history of the regulator and servo- 
mechanism field up to the present time 
Is presented, and some comments are 
made on the possibility for future de- 
velopments in the field of automatic 
control. Following this, the mathe- 
matical basis for analysis and synthe- 
sis of control systems is presented. 
Although not completely rigorous in 
some of the developments, the presen- 
tations of the complex variable, solu- 
tions of linear differential equations, 
and use of the Laplace transform are 
adequate. The mathematical methods 
are presented in simple form so that 
extensive previous knowledge of theory 


— BOOKS % 


or application is not required. The 
frequency-response techniques are de- 
rived from the classical method of 
solution of differential equations, as 
well as from the Laplace transform 
methods, which facilitates under- 
standing by engineers in any field. 

In addition to adopting simple ap- 
proaches, the authors work through 
examples that explain the use of the 
mathematical techniques presented. 
This presentation is in sufficient detail 
to permit use of the methods and to 
impart a knowledge of their interrela- 
tions. Circuit theory and impedance 
concepts, which are aids in the use of 
the frequency response technique, are 
also presented. They lead to the con- 
cept and methods of determining sys- 
tem stability from roots of the charac- 
teristics equations by Routh’s Cri- 
terion or from a complex plane plot 
and the use of the generalized form of 
Nyquist’s Criterion. 

With an understanding of the first 
six chapters of the book, the entire 
literature in the field of control sys- 
tems is opened to the reader. The re- 
maining chapters of the book deal 
with the extension and application of 
these fundamentals to the study of 
control systems. Typical control ele- 
ments and their transfer functions are 
presented, and the transfer functions 
for a number of physically different 
forms of control elements and servo- 
mechanism motors are described. 
Combining these elements into com- 
plete control systems is discussed, and 
three types of feedback control sys- 
tems are presented. The use of the 
complex plane plot to improve system 
performance is thoroughly presented, 
and its use is further simplified by 
presentation and use of the Bode 
theorems. Attenuation-phase dia- 
grams are applied to the design of 
feedback control systems. In the 
final chapter, comparison of the 
steady-state and transient perform- 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 63 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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ance of servomechanisms is presented 
by means of a series of charts that 
show response of an ideal linear sys- 
tem in terms of the open-loop attenua- 
tion characteristics necessary to at- 
tain this response. Representative 
problems in the design of multiple- 
loop and multiple-input feedback con- 
trol systems add much to a practical 
understanding of the entire subject 
matter. 

All in all, I believe that this book is 
excellent for use as a text for ad- 
vanced undergraduates and graduate 
students with backgrounds in any field 
of engineering. It is also an excellent 
reference for practicing engineers. It 
is written so that an engineer in any 
phase of his field can profit by reading 
all or selected portions of this book. 


D. R. SHOULTS 
Aro, Inc. 
St. Louis, Mo. 


Laboratory Design 


Edited by H. S. Coleman. Na- 
tional Research Council Re- 
port on Design, Construction and 
Equipment of Laboratories. New 
York, Reinhold Publishing Cor- 
poration, 1951. 393 pp., illus. 
$12. 


Research in America has quickly 
passed through the megabuck stage 
and is now residing in the kilomega- 
buck (begabuck, if you prefer) area. 
It has become big business and hence 
deserves a big book to guide the con- 
struction activities. Mr. Coleman’s 
Laboratory Design goes a substantial 
way toward fulfilling this need. To 
quote the preface: ‘‘In a scientific re- 
search organization, facilities are sec- 
ond only to abilities. Notwithstand- 
ing this fact and notwithstanding the 
great growth of scientific research 
during the past two decades, there 
has been lacking a reference source of. 
constructive information on labora-- 
tories. It is the aim of the present: 
treatise to fill this gap in the literature. 
by presenting authoritative up-to-date: 
advices and essential data on the de- 
sign, location, construction and equip- 
ment of laboratories for research and: 
educational institutions and for te in-- 
dustries.”’ 

The book constitutes the report of 
the Committee on Design, Construc- 
tion and Equipment of Laboratories of 
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There’s a better life waiting for you and your fam- 
ily in Southern California—at Lockheed. Here, in 
beautiful, sun-swept San Fernando Valley, you find 


living and working conditions beyond compare. 


So why not enjoy both your work and your life in 


the National Research Council. This 
Committee has a number of esteemed 
laboratory names on its list, and the au- 
thors of the 42 chapters are drawn 
from the Committee roster and a 
number of other sources. 


The book has the following four 
major subdivisions: Part I—Ma- 
terials, Facilities, Services and Equip- 
ment—General Discussion; Part II— 
Teaching Laboratories; Part III 
Industrial Laboratories; Part IV— 
Concise Descriptions of Some Modern 
Laboratories. 


Since the book is the compilation of 
the ideas of almost 50 authors, com- 
plete uniformity of treatment or of 
ideas is not expected. This is all to 
the good because it is certain that no 
one has all the right answers, and it is 
well to have samples of several of the 
best ideas at hand 


For any person or organization that 
is planning, or intends to plan, a 
laboratory building, the first two 
chapters under Part III, Location and 
General Design Features and Interior 
Arrangement, are recommended as a 


For Dependable 
Hose Connections 


WITTEK 


STAINLESS STEEL 


HOSE CLAMPS 


For over a quarter century, Wittek has 
specialized in hose clamps, devoting 
craftsmen’s skills to producing hose 
clamps of uniform accuracy in clamp- 
ing action combined with superior 
vhysical strength, for dependable leak- 
proof hose connections. This experience 


is yours when you place your aircraft 


Southern California? Lockheed’s long-range produc- hose clamp requirements with us. 


tion program has created many new openings. En- 
gineers are needed immediately on commercial and 
military aircraft. 


starting point. lhere is good, though 
brief, treatment of the magic ‘‘module”’ 
as the unit of space and area planning. 
From there one can go into considera- 
tion of the optimum location, as ( 
suming there is a choice, or into the 
details of interior construction, ma- 
terials, lighting, and ventilation for a 
reasonable distance or ad infinitum. 


WITTEK FBSS 
(Radial Type) 


Made of stainless 
steel and utilizing 


What's more, higher salary rates are now in effect. 
Lockheed also offers generous travel allowances 
to those who qualify. Full pay if additional training 


necessary. It is too much to expect that any the Wittek Float- 
executive with a gleam of a new build- ing Bridge. Tested 
Armament Engineers ing in his eye is going to copy exactly and proved for 
Airplane Specifications Engineers any other known structure. How- dependable serv- 
Positions Electronics Engineers ever, there are numerous detailed ice on all types of 
4 : descriptions of various research labora- aircraft applica- 
now Aircraft Design Engineers tories, both academic and industrial, tions. Long 
Stress Engineers and Analysts which provide many sensible ideas accepted as the 
open Production Design Engineers and save a great deal of trouble and standard of the 
include: | Engineering Technical Writers possibly cost. This is the best collec- industry. 


tion of information on_ successful \ _ 
experience in laboratories which the 
reviewer has been privileged to see. 
Send today for free illustrated booklet, describing deficiency ts 

1at there is very little information on 
the wonderful living and working conditions at 


cost. This is probably due to appro- 
Lockheed in Southern California. Use coupon below. priate caution on the part of the au- 


thors since costs vary over a great 
range and are particularly unpredict 
able now that inflation has reared its 
ugly head. However, some informa 
tion on the relative costs of different 
materials, arrangements, and_ basic 
equipment would be useful. The 
same applies to compilation of infor- | [| 

mation on the minimum and optimum ' 

laboratory space per worker for dif ; 

ferent types of activity. Such infor- ' 

mation can be obtained from the data | 

of experience of a number of workers \ 

in a given total area, but it would have se 
helped to analyze this variable a little 
more carefully. 
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Made of stainless 
steel and ovail- 
able in all stand- 
ord-aircraft sizes. 
Also furnished in 
diameters up to 
12” for duct and 

other special 
applications. 
Permits egsy in- 
stallation when hose is in place. 


Mr. M. V. Mattson, Employment Manager, Dept. 10 Gy 
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SWrite for Details 


owas There are no_ sections pointed 
specifically toward laboratories for 
aeronautical research. This is ex- 
pected, however, since purely aero- 
nautical activities probably do not fit, 
even approximately, into any given 
mold. Nevertheless, principles of 
general arrangement of laboratories 
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The Bendix-Pacific Oil Transfer Timer 
eliminates the multitude of relays and 
complicated wiring otherwise required 


for complete automatic scavanging of 
oil transfer lines. 


Engine oil in unheated lines will solidify 
and prevent further transfer of oil unless 


it is removed after each transfer. 


Without numerous relays and 
wiring to do the job, the Bendix- 
Pacific Timer accomplishes this 
operation automatically, reliev- 
ing the operator of all details. 


The Bendix Timer does all this 


automatically : 


1. Pump will not start until valve is 
in position. 


Valve is locked until cycle is complete 


and line is scavanged. 


3. Pump instantly reverses when oil is no 


longer required, 


4. Pump shuts off automatically after a 


preset period has elapsed. 
5. Valve is returned to neutral. 


6. Timer shuts itself off. 


Write for complete details. 


‘Pacific Division 


“Bendix Aviation Corporation 


NORTH MOLLY WOOD, CALIF 


East Coast Office: 475 Fifth Ave., New York 17. « Export Division: Bendix International, 72 Fifth Ave., New York 11 « Canadian Distrib.: Aviation Electric, Ltd., Montreal 
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materials in the CONVAIR 
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properties are required at 


temperatures far 
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and below the limits of any 
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Silastic boots are used to increase the 
reliability and to prevent corrosion and 
untimely shorting of the limit control 
switches made by Exhibit Supply Com- 
pany. They retain their strength and 
flexibility at temperatures of —100° F. 


Silastic gaskets reinforced with glass 
cloth are used to seal the rocker arm 
housings in Pratt and Whitney “Wasp 
Major” engines. They withstand hot oil 
at operating temperatures in the range 
of 450° F. 


Silastic is used to seal bomb bay doors 
and the cover plates, doors and windows 
in camera bays, where flexibility and 
resilience are required at temperatures 
ranging from —100° to +160° F. 


Silastic gaskets reinforced with glass 
cloth are used to seal the cabin heating 
and pressurizing systems at operating 
temperatures in the range of —70° 
to 400° F. 


For more data on Silastic phone our nearest branch office 
or write for New Silastic Facts data sheet A-7 
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for work in the basic aspects of the| 
aeronautical sciences are adequately 
handled. 
Despite these minor criticisms, it js 
an excellent book, beautifully jllys 
trated, and gives, as nearly as pos 
sible in 1951, concise and competent 
guidance to those who have a labora. 
tory. 
CLIFFORD C. Furnas 
I director 
Cornell Aeronautical Laboratory, Ine 


High-Speed Aerodynamics 


By W. F. Hilton. New York, 
Longmans, Green and Company, 
1951. 598 pp., figs. $8.50. 


Hilton’s High-Speed Aerodynamic 
is a book that is most difficult to re 
view adequately because of the un 
conventional and uneven choice of 
material, organization, and presenta 
tion. The book essentially repre. 
sents High-Speed Aerodynamics froma 
personal point of view. The material 
covered and the unconventional se 
quence are best seen from a brief re 
view of its contents. 

The book is written in four parts 
I—Subsonics and Transonics: This 
part dwells heavily on the phenom- 
enon of  shock-stall. I1—Super- 
sonics and Hypersonics: Here a re- 
view of Ackeret’s theory is given to 
gether with Busemann’s second-order 
two-dimensional airfoil theory. 
Three-dimensional problems are also 
discussed. Hypersonic phenomena 
are briefly mentioned. II]—Wind 
Tunnels: This part includes some dis 
cussion of experimental techniques and 
basic design principles of wind tun- 
nels. IV—General: This last part is 
composed of chapters on Thermo 
dynamics; Propellers; Jet Propul 
sion; Unsteady Flow at Sonic Speeds 
and, finally, Elementary Low-Speed 
Aerodynamics. The mathematical 
level of the book is kept elementary 
since most of the derivations of the 
equations and final formulas are not 
given. Many results are presented i 
excellent graphs and figures. The 
book appears to be intended for use on 
specific problems rather than for sys 
tematic study, and the audience t 
which it is apparently addressed in 
cludes engineers working on desigt 
and development, wind-tunnel 
workers, etc. 

In the reviewer’s opinion, the pet 
sonal point of view of the author 's 
expressed, for example, in the unduly 
large emphasis on shock-stall and on 
second-order theory for two-dimen 
sional supersonic flow. 

On the other hand, extremely vil 
problems for high-speed aircraft, suct 
as inlets and skin-friction phenomena, 
are barely touched; the transonic an¢ 
hypersonic similarity laws are not 
mentioned. Wind-tunnel design an¢ 
instrumentation, however, are treated 
in more detail and more adequately 
than is customary in books of a simb 
lar scope. 
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The main shortcoming of the book, 
in the reviewer’s opinion, is the great 
number of loose statements and 
explanations, including definitely in- 
correct statements in some rather 
important parts. For example, in 
the discussion of shock-stall it is 
stated that the thickening of the 
boundary layer behind the shock in- 
creases the skin friction. The oppo- 
site is evidently true. To prove a 
very useful point—namely, the mis- 
take often made in using too sensitive 
a schlieren system—two schlieren 
photographs of cones are shown. The 
perfectly correct shape of the com- 
pression zone near the conical tip is 
explained as being due to the over- 
sensitivity of the instrument. Some 
of the explanations of shock-wave 
formation on wings, of the effect of 
turbulence on shock formation, of 
shock reflection in the boundary layer 
and also part of the discussion in the 
section on thermodynamics appear 
more confusing than enlightening since 
they are just at the fringe between 
right and wrong. 


In general, the reviewer feels that 
the book would have profited a great 
deal by a careful overall check and 
review before publication. In this 
way, the fresh and often ingenious 
approach of the author could have 
been preserved and a great deal more 
accuracy and reliability added. This 
lack of reliability at the present time 
makes it rather difficult to recom- 
mend the book without cautioning the 
reader. 


Finally, it should also be mentioned 
that the book is seriously hampered 
by exaggerated advertising by the 
publishers, which makes the text 
appear to be science-fiction. 

PROFESSOR H. W. LIEPMANN 

California Institute of Technology 


Architects of Aviation 


By Maurice Holland. New 
York, Duell, Sloane and Pearce, 
Inc., 1951. 209 pp. $4.00. 


So Away | Went! 


By William Bushnell Stout. 
Indianapolis, The Bobbs-Merrill 
Company, Inc., 1951. 336 pp., 
illus. $4.00. 


The Airmail, Jennies to Jets 


By Captain Benjamin B. Lipsner, 
As Told to Leonard Finley Hilts. 
Chicago, Wilcox & Follett Com- 
pany, 1951. 306 pp., illus. 
$3.00. 


Engineering and Western Civilization 


By James Kip Finch. New York, 
McGraw-Hill Book Compauy, 
Inc., 1951. 397 pp., illus. $5.00. 
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Hands that dwarf mountains 


When the airman wings far out over the 
limitless seas, or in the dead of night above 
cloudbanks that hide the earth... 


what confidence he must place in the accuracy 


and dependability of his aircraft instruments 
and controls! Such confidence Kollsman has earned 
the world over through years of precision workmanship and 
engineering skill. Yes—when mountain tops must 
be dwarfed and sea lanes narrowed 


the hands of skilled Kollsman craftsmen have 


unfailingly furnished the tools. 


for precision and dependability 


“ok KOLLSMAN 


INSTRUMENT CORPORATION 


Elmhurst, New York ¢ Glendale. California 
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L'Aviation d'Ader et des 


Temps Héroiques 


By Raymond Cahisa. Paris, Edi- 
tions Albin Michel, 1950. 342 
pp., illus. 780 fr. 


Architects of Aviation is written 
about twelve men representative of 
those who have made fundamental 
contributions to the advancement of 
aeronautics. Some of them, such as 
Dr. Jerome C. Hunsaker, the late Dr. 
Alexander Klemin, William B. Stout, 


the late Charles L. Lawrance, Juan 
lrippe, and Glenn L. Martin, are 
widely known through their books, 
papers, and addresses, through the 


Proved PERFORMANCE 
mb Electric 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


product they drive. 


AL ENGINE 


During normal times and emergency times — for the past 
36 years — Lamb Electric Motors have had an outstand- 
ing performance record in many motor-driven products. 


Behind this good performance is the fact that Lamb 
Electric Motors are specially engineered to provide the 
exact mechanical and electrical requirements for each 


Other advantages often obtained are reduced product 
weight, compactness, and lower cost. 


THE LAMB ELECTRIC COMPANY 


THEY'RE POWERING AMERICA'S Finest prooucrs 


importance of the positions or offices 
they have held, through the length of 
time they have served aviation, or 
through the honors they have received 
for their contributions 

Colonel Thurman H. Bane’s re 
markable work, while in command at 
McCook Field in Dayton, in combin 
ing the 19 sections and 75 branches of 
the Bureau of Military Aeronautics 
and the Bureau of Aircraft Production 
and in laying a solid foundation for 
fundamental and develop 
ment is described in one of the longer 
chapters. Among the developments 
taking place under his direction or 


res¢ arch 


expedited by the groundwork he laid 
were 


the development of landing 


MOTORS 


KENT, OHIO 


Having inbuilt control switch 
ond receptacle, this motor is 
readily adaptable to port- 
able tools and equipment. 


Le, > 
| 


High powered lightweight 
helical geored fuel trans- 
fer pump motor for air- 
croft and other services. 


ElecVuic 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


RING REVIE 
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lights and airport lighting systems by 
Donald L. Bruner, making night fy 


ing possible; the development 4 
aerial photography by Albert \ 
Stevens; and the development of th 


parachute by Edward L. 


Hoffman 


Che work of these Air Service officers 8 


and of Erich Nelson, engineering § 
officer of the Army Air Servic 
Round-the-World Flight of 1924. j 


included. Edward O. McDonnell 
outstanding Navy flyer who in later 
vears influenced aviation as a financier 
and investment counselor, is also in 
cluded. Maurice Holland's long and 
active association with industrial r¢ 
search brought him close to most oj 
the achievements described, particu 
larly the early work at McCook Field 
He served there during World War] 
and up to 1923 and organized an 
supervised the Industrial Engineering 
Branch His book provides a usefu 
and readable record for the growing 
shelf on American aviation history 
William B. ‘Bill’? Stout's autobiog 
raphy bears out a description onc 
given of its author, ‘‘restless, per 
petually creative and completely hom 
spun In demand as a public speaker 
since his first lecture in 1907 on th 
recommendation of Octave Chanute 


he has also been a successful news 
paper and magazine writer, but he 
went naturally into engineering, de 


signing commercial, transport, and 
personal airplanes, automobiles, me 
chanical toys, and folding transport 
able buildings. His folding trailers 
solved many housing problems during 
World War II for the Air Force in all 
climates. His designs of a thick-wing 
cantilever monoplane, a bat-wing-type 
plane with enclosed cabin, an all 
metal Navy torpedo plane, all-meta 
commercial planes, and roadable air 
planes were either successful ot 
ahead of their time. His Searal 
automobile and his Pullman Railplant 
were typical in other fields. TI 
Ford trimotor plane made possible the 
passenger service operated by 
and the freight line operated by 
and several of these history-making 
planes are still in operation. TI 
author is not, as he says on page 240, 4 
big-organization man, and this lends 
color to his impressions in 1951 of the 
early days at McCook Field and 0! 
work with the Ford organization. Ii 
fact, this book has color all the wa 
through. 


stout 
Ford 


Phe first two-thirds of The Aun 
Jennies to Jets covers the period fron 
Mav 14, 1918, to December 6, 1915 
providing a most important detaile 
record by the first Superintendent 
the United States Aerial Mail Servict 
Today's air transportation and th 
airplane development that part 
made it possible owe much to Ul 
proving ground of the early 
air mail, Captain Lipsner’s tacts au 


opinions should be of perimane nt value 


in the history of American av1atiol 
particularly to anyone interested ™ 
air mail history. 
Professor Finch’s Engineering 
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economic history, correlating advances 
in all branches of engineering with 


ls b civilization as it has progressed during 

t f the last 5,000 years. As an engineer- 

nt of | ‘ae interpretation of history, the book 

unusual, since most technical his 

OF the tories have been written by historians. 

sithough some minor errors were 

Hicers | noted in the aviation section, Profes 

"ering cor Finch’s general conclusions on the 

‘Tvice offect of the airplane on history and 

oad its probable future will probaly find speedy 
later agreement 1n most quarte rs. | for 

Raymond Cahisa gives most of his ’ : Sea 

ancier in L’ Aviation d’Ader et des De-icer 
Temps Heéroiques to the period be Valve 


5 and tween 1890 and 1914. The book is 


concerned with heavier than-air flight, 
and the emphasis is naturally placed 
— upon French flyers andevents. There 
re are 68 pages on Clement Ader. The 
: : longest chapter (174 pages) deals with 
“The Heroic Age,’ from about 1908 pp eight. 
to 1914. The American reader will ick assemP Convair CorP 
use : find it a useful presentation from the greatly to effic photos couresY 
OW} French point of view. The photo 
7 graphs are excellent. 
Maurice H. Smiri 
Librarian, I.A.5. 
MAKE 
tlhe 
nut Book Notes 
ut 
de AERODYNAMICS 
American FIAT Review of German Science. 
Vol. 5, Applied Mathematics; Part 3, Mathemati- 
sport cal Foundations of Fluid Mechanics. Senior 
railers Author, Alwin Walther; Coauthors, H. Gértler, 


R. Sauer, K. Karas, L. Schiller, and K. Wieghardt 
Petersburg, N.Y rhe O. W. Leibiger Research 
Laboratories, Inc., 1950. 293 pp $5.30 


The purpose of this volume is to present a re 
view of German progress in the field of mathemati 
cal luid mechanics between 1939 and 1946 In 

met the Summary by H. Gortler, sources of informa 
le ait tion used in writing the volume are discussed in 
detail, including an outline of the contents of the 
Gottingen Monograph 1945-1946, The textbooks 
published by Prandtl, Eck, Sauer, Weinig, and 


m others since 1939 are also discussed Dr. Gortler 


is also the author of Chapters 1, 2, and 3 on Ideal 
Fluids, Viscous Fluids, and Turbulent Flow 
The Dynamics of Gases is discussed by Robert 
Ford Sauer. Chapter 5, Heat Transfer, and Chapter 6, 
iaking Wings, Propellers, Pumps and Turbines, are by 
Tl K. Wieghardt. Hydraulics is discussed by 
42 K. Karas, and Dimensional Analysis is discussed 
aes by L. Schiller. Dr. Alwin Walther contributes an 
’ introduction rhe translation does justice to the Jet Engine 


quality of the material in every way 


Marman V-B 
demonstrate 
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Production 
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outstanding German engineers and scientists at 
the end of the war in cooperation with the British, 
French, and U.S. Field Information Agencies, 
Technical Investigations and advances, made in 
Germany bet ween May, 1939 and May, 1946, in 


the fields of pure and applied mathematics, physics 


Saving 


lent of solids, liquids and gases, hydro- and aerodynam 
er vice es, nuclear physics, electronics, meteorology 
{ and other earth sciences, biology, chemistry, and 


medicine are reviewed A complete catalog of the FOR INFORMATION, WRITE DEPT. R-7. 


hs 1 88 volumes is available from the publisher at . 
tule $0.25. The translation is published in coopera 
edul tion with the Office of Technical Services, U.S 
tS = Depart ment of Commerce RODUCTS co. INC. 
es 940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 
Advances in Electronics, Vol. 3. Edited by 
L. Marton. New York, Academic Press, Inc., 
1951, 357 pp., illus., diagrs. $7.50 
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COMPLEX CIRCUITS 


Many versatile designs of stepping, 
counting, adding and subtracting, 
latching, and circuit selecting re- 
lays are made possible by the 
combination of the Ledex Rotary 
Solenoid and wafer type rotary 
switches. Self-stepped or exter- 
nally impulsed, the device is im- 
mediately adaptable to many 
remote control applications. A 
choice of wire sizes permits a wide 
range of operating voltages and 
power requirements. Various types 
of mountings further increase its 
adaptability. In addition to its 
positive control of multiple, com- 
plex circuits, a reserve of mechani- 
cal power is available for the per- 
formance of duties other than 
switching operations. 

We supply to quantity users and 
solicit the opportunity to be of 
assistance in solving multiple cir- 
cuit relay problems. 
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Contents: Field Emission Microscopy, F. Ash 
worth. Velocity Modulated Tubes, R. R. War 
nake, M. Chodorow, P. R. Guénard, and E. L 
Ginzton. Electronic The 
tron, L. Brillouin Elec 
Cylindrical Magnetron, I 
Tube 


ry of the Plane Magne 
tronic Theory of the 
Brillouin and F. Bloch 
John E. White. Sub 
Techniques, Gustave Shapiro 
Pulse Code Modulation, H. F 


Miniaturization 
miniaturization 
Principles of 


Mayer. A Summary of Modern Methods of 
Network Synthesi I A. Guillemin. Com 
munication Theory, Meyer Leifer and William 


E. Schreiber 


Proceedings of the National Electronics Con- 


ference, Volume IV (1950 Chicago 19, IIL, 
National Electronics Conference, 1951. 542 pp., 
illus., diagrs. $5.00 

Contents: Color Television Standardization, 
Wayne Coy. What’s Behind I.R.E., John V. L 


Hogan. Corrugated End-Fire Antennas, Donald 
K. Reynolds and Winston S. Lucke. New 
Technique in Microwave Spectroscopy, William 
E. Good Properti« Longitudinal Slots in 
Circular Waveguide G. E. Feiker and S. C 


Clark, Jr. Magnetic Amplifier Voltage Regula 
tor, John L. Wolff Noise Figure of the Mag 
netic Amplifier, N. R. Castellini. Magnetic 


Amplifiers with Orthor Tape Cores, W. A 
Geyger. Dielectric Loa runing in R-F Heat 
ing, Richard H. Hago Measuring Dielec 


tric Properties During HF 
Mittelman. The Electronic 
F. Shea. The Thyratron as 
Relay, Jordan Jay Baruch 

Pulse Delay Unit, James F 
turizing Pentode Amp! 
W. B. Anspacher 

Elect onic Circuit De 


Heating, Eugene 
Richard 


a Close-Differential 


Umpire, 


Electromechanical 
Minia 
fiers by Postive Feedback 


Gordon 


g Conductance Curves in 

Keats A. Pullen, Jr 
Analysis of Twin-T Filters, Louis G. Gitzendanner 
Cascading Cathode-Fol 
Impedance 


wers to Provide High 
Transformation Ratios, Sydney E 
Smith and William J. Kk er Electrolytic Tank 
Studies in Designing High Vacuum Tubes, John 
E. Jacobs and John A. M 
Tube That Multiplie 
Low-Noise Miniature 


Lyon A Beam-Type 


Alexander Somerville 
Pentode for Audio Ampli 
fier Service, D. P. Heacock and R. A. Wissolik 
Glass Selection and luction Techniques for 
X-Ray and Other Tube M. J. Zunick and J. B 
Gosling. Television in Industrial 
J. A. Good. Stereo-Television in Remote Con- 
trol, H. R. Johnston, C. A 
Hull. The Genlock—A 
Programming in Television 


Applications, 


Hermanson, and H. L. 
New Tool for Better 
John H. Roe. Reli- 
A Progress Report, 
G. B. Devey n of Tramp Metal, C. W 
Clapp Selecting Critical 
Matched-Channel R 

Harold D. Webb 


able Electronic Equipment 
Detectic 

Components for 
Receiving System, 
Recent Lorac Developments, J 
E. Hawkins. Flight Path Control, David L. Mar 
kusen. Impulsive Radio Interference and Reduc 
tion Methods, M. M. Newman 
Optical System of a Per 


The Electron 
manent Magnet Electron 


Microscope, John H. Reisner. Electronic Scan- 
Low-Level Circuits, B. R. 


ning Techniques for I 


Shepard. Germanium Photocells, George D 
O’Neill. A Multipurpose D-C Amplifier with 
Reduced Zero-Offset, Will McAdam, R. E 
Tarpley, and A. J. Williams, Jr. The Study of 


Oscillator Circuits by Analog Computer Methods 
Han Chang, R. C. Lathrop, and V. C. Rideout. 
Rosette Principal Strain Computer, C. M. Hatha 
way and R. C. Eddy A Versatile Small Scale 
Computer James T. Carleton. An 
Indeterminate Mechanical 
ttand J. F. Calvert Mag 
Bias, R. E. Zenner 
pments in Electronic Organ 
Krauss and C. J 
Enclosures and Amplifiers for Direct-Radiator 
Beranek. Progress Report 
illography, Y. P. Yu and 
Six-Channel Cathode-Ray 
Warren D. Tilton, Jr. 

1 Oscilloscope, Victor Wouk 
graph for Impulse Testing, 


Analog 
Analog Computer for 
Structures, J. P. Cor 

netic Recording with A-C 
Recent Design Devel 
Tone Generator Tennes 
Loudspeakers, Le« 

on Millimicrosecond O 
P. S. Christaldi A 
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A Portable Project 

A Cathode-Ray Osci 
W. G. Fockler. Nonlinear Techniques for Im- 
proving Servo Performance, Donald McDonald. 
Electronic Control for Heating Systems, J. M. 
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Wilson. Automatic Control of Inaccessible Ter 
minal Voltages, R. L. Cosgriff and E. H Gamble 
Borocarbon Film Resistors, R. O. Grisdale, A Cc 
Pfister, and G. K. Teal. Electronic Aspects 
Radiation Instruments, E. E. Goodale and R.M 
Lichtenstein. Corona Voltage Regulator Tube; 
for Nucleonics, D. L. Collins. Electronics in 
Particle Accelerators, T. M. Dickinson and T W 
Dietze. Industrial Electronic Control Design 
Practices, F. H. Vedder. Electronics in Electric 
Power Central Stations, A. J. Ward. An Indirect | 
Method of Process Control, Robert G. Durnal 
A 20 to 1,000 MC Sweep Oscillator, John E. Ebert 
and H. A. Finke. A Miniature Crystal Cop. 
trolled S-Band Signal Generator, W. F. Marshall 
A High Resolution Spectrum Analyzer, Theodore 
Miller and David Sims. Radioactive Snow ( 
with Telemetering System, John A. Doremys 
Design Characteristics of Air Proportional Coup 
ters, Addison C. Sheckler. An Investigation of g 
Scintillation Counter Using Anthracene Crystals 
Bernd Ross 


yage 


FLIGHT OPERATING PROBLEMS 


A Fiier’s World. Wolfgang Langewiesche 
New York, McGraw-Hill Book Company, Inc 
1951. 278 pp., illus. $3.75. 

Wolfgang Langewiesche is an articulate airplane 
pilot. He makes technical facts clear to the lay 
man, pilot, and engineer, alike. 
Allen says in 


Frederick Lewis 
his foreword to this book that 
Langewiesche must be a unique link between the 
designer and the pilot. He is certainly a readable 
link and difficult to compare with anybody else 
The present volume contains six typically good 
chapters on the art of flying, including one on 
high speed, one on high altitude, one on ocean fly- 
ing, and one on instrument flying. Two others 
deal with What Makes the Weather and Winds 
That Blow Straight Up. 
personal flying, and one on flying in various parts 
of the United States. A flight from the United 
States to the East Indies via Europe and the Near 
East is described in five chapters that are a depar 
ture from the usual writing of the author 


There is a chapter on 


INSTRUMENTS 


Engineering Metrology. K. J. Hume. Lon 
don and New York, Macdonald & 
(Publishers) Ltd., 1950. 
$4.00. 


The author’s object is to provide an introduc 


Company 


293 pp., illus., diagrs 


tion to the subject for those in industry concerned 
with precise measurement in production, inspec 
tion, or tool room or standards room work, anda 
reference for gage designers and production and 
planning engineers. A second purpose is to pro 
vide a textbook for students undertaking study for 
the national certificate or for the mechanical and 
production engineering examinations in metrology 
Basic principles are discussed in the beginning 
chapters, 


proceeding into standards and the 


manufacture of gages. Following a chapter oo 
optical manufacture and microscopes, the discus- 
sion takes up linear and angular measurement 
circular straightness, flatness and 
squareness, alignment testing, and surface finish 
and the 


division, 


There are two chapters on screw threads 
book ends with chapters on gage and instrument 

There 
The au 


design and miscellaneous measurements 
is a bibliography of books and articles 
thor is Metrology Superintendent of the de Havil 
land Engine Co., Ltd 


MATERIALS 


Silicate Melt Equilibria. Wilhelm Eitel 
Translated from the German by J. G. Phillips and 
T. G. Madgwick, with the Collaboration of R. B 
with Revisions and Additions by the 
New Brunswick, N.J., Rutgers Univer 
159 pp., illus. $5.00 

This book was first published in German 1 
1943. The present excellent translation ws 
undertaken because of the need for a thorough 
and comprehensive text on the principles and 


Sosman, 
Author 
sity Press, 1951. 


diverse phenomena involved in the heterogeneous 
fusion equilibria in silicate multicomponent sys 


tems. The principles of the phase rule 0 this 
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BY BELL AIRCRAFT 


Supersonic Aircraft 
(X-1) 


Jet-Propelled Fighter in 
U.S. (F-59) 
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Helicopter 


BELL AIRCRAFT 
CORPORATION 


to accept the challenge of de- 
velopment work in... 


LONG RANGE 
PROGRAMS 


on 


GUIDED MISSILES 


AIR-BORNE 
ELECTRONIC EQUIP’T 


ROCKET ENGINES 
HELICOPTERS 
CONVERTIPLANES 


Scientific or engineering degree 
and extensive technical experi- 
ence required. 
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BOOKS 


application are important in the consideration of 
anomalies resulting from undercooling, deficient 
reaction through coating, and formation of crystal 
zones in ceramic bodies and glass. The greater 
part of the book is devoted to binary and ternary 
systems, with a chapter on quaternary systems 
and a brief polynary systems. 
There are 92 references at the ends of chapters. 

The American FIAT Review of German Science, 
1939-1946. Vol. 31, General Metallurgy. 
Translated, Edited, and Published in Cooperation 
with the Office of Technical Services, U.S. Depart- 
ment of Commerce, by The O. W. Leibiger Re- 
Petersburg, N.Y., The 
O. W. Leibiger Research Laboratories, Inc., 1951. 
395 pp $5.30. 

Contents: Chemical Physics of 
Dehlinger. Crystal Structure of 
Phases, H. Nowotny. Elastic Properties, W. 
Késter. Thermochemistry of Metals and Alloys, 
O. Kubaschewski. Structure of Binary Alloys, 
E. Gebhardt. Structure of Alloys, 
R. Vogel and Th. Heumann.. Structure of 
Quaternary Alloys, A. Schrader. Properties and 
Crystallization of Metal Melts, E. Scheil. Dif- 
fusion in Metals, O. Kubaschewski. Transforma- 
tions in the Solid State, W. Hofmann 
Deformation, 
Kochendorfer. 


discussion of 


search Laboratories, Inc. 


Alloys, U 
Intermetallic 


Ternary 


Plastic 
Recuperation, A. 
Recrystallization, A. Kochendér- 
fer. Production of Microsections and Etchings 
for Microscopic Structures 

Schrader. Electron-Microscopy, H. Mahl. 
Structural Determination by X-Rays, W. Hof- 
mann. Strength Characteristics of Metals in 
Testing and Construction, E. Seibel. Method 
and Equipment for Strength Analysis, N. Lud- 
wig. Wear Due to Cavitation, H. Nowotny. 
Nondestructive Testing of Materials, O. Vaupel 
Cutting and Machining Tests, H. Schallbroch. 


Solidification, 


Examination of 


Theory of Corrosion, R. Ergang and G. Masing 
Stress Corrosion, G. Wassermann. Corrosion 
Test Methods, W. Wiederholt. About 1,575 


references are included in the bibliographies, and 
there are indexes of authors and subjects. 


POWER PLANTS 


Gas Turbines and Jet Propulsion. G. Geof- 


frey Smith. 5th Ed. London, Iliffe and Sons, 
Ltd.; New York, Aircraft Books, Inc., 1951. 
394 pp., illus. $7.50 


First published in 1942, 
was last revised in 1946 


this pioneering book 
The present edition is 
larger than the last by 138 pages and aims to 
present the state of knowledge on the gas turbine 
as of 1949. 
have been made, and new turbojet and turboprop 


Extensive revisions and additions 
engines and jet aircraft are described. Among 
the new chapters are those on Canadian and 
European Turbines, Compounded Units, Ramjets 
and Pulsejets, Rocket Propulsion, and Turbines 
for Road Vehicles. The excellent drawings and 
photographs illustrating previous editions have 
been increased in this edition to supplement the 
new material. 


PRODUCTION 


Plant Layout; Developing and Improving 
Manufacturing Plants. John A. Shubin and 
Huxley Madeheim. New York, Prentice-Hall, 
Inc., 1951. 433 pp., illus., diagrs. $7.35. 

The first 125 pages (7 chapters) of this textbook 
are concerned with economic change and growth, 
the characteristics of industrial processes, plant 
location, product design, technological advance, 
Chapter 
8 (140 pages) discusses in detail the layout of a 


and equipment replacement problems. 


new plant, and Chapter 9 (95 pages) discusses 
the revising and improving of existing plant lay- 
outs. The topics discussed generally in the early 
chapters are integrated into the texts of these two 
Materials Handling and Industrial 
Buildings are discussed in two separate final 
chapters. Dr. Shubin, author of the first 9 
chapters, is associated with the School of Com- 
merce, Accounts and Finance of New York Uni- 
versity and is an economist and management con- 
sultant. Professor Madeheim is associated with 
the Department of Business Administration, The 


chapters. 


105 


ENGINEERS 
WANTED AT ONCE 


For 


LONG - RANGE MILITARY 
AIRCRAFT PROGRAM 


by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineer- 
ing skills other than aircraft may 
be adaptable through paid train- 


ing program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding 
defense effort. Transportation 
to California and established 
training time paid. Salaries com- 
mensurate with experience and 


ability. 


Please include summary of 
education and experience in 
reply to: 


Engineering Personnel Office 


Section 2 


NORTH AMERICAN 
AVIATION, INC. 
Los Angeles International Airport 


Los Angeles 45, Calif. 
or 
Columbus 16, Ohio 


FIRST? 
| 

| 

=> _ 

— 
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ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc., offers un- 
paralleled opportunities in Re- 
search, Development, Design and 
Test work in the fields of Long 
Range Guided Missiles, Auto- 
matic Flight and Fire Control 
Equipment and Atomic Energy. 
Well-qualified engineers, de- 
signers and physicists urgently 
needed for all phases of work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 


Salaries Commensurate 
training & experience. 


with 


Excellent working conditions. 
Finest facilities and equipment. 


Outstanding opportunities for 
advancement. 


Write now—Give complete resume 
of education, background and 


experience. 


PERSONNEL DEPT. 


Aerophysics & Atomic Energy 
RESEARCH DIVISION 
North American Aviation 
INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


AL ENGINEERING REVIE 
City College of New York and is a consulting 
engineer 

Ordnance Production Methods. Edited by 
Charles O. Herb York, The Industrial 
Press, 1951 34 py $1.00 

Methods of production for all types of ordnance 
are described in detail from observations at vari 


ous plants during World War II here are ten 


sections in the book, covering Small-Arms Am 
munition; Shell hell Fuses and Boosters; 
Cartridge Case ind irtridge Tanks; Bombs 


Rockets, and Tor Machine Guns and 


Small Arms; Artiller Anti-Aireraft, and Naval 
Guns; Gun Mount fanks, Gun Bogies, and 
Limbers; and General Ordnance Manufacturing 


Aircraft armament erally covered 


The dis 


cussions are specific practical, naming the 


machine tools used emperatures, dimensions, 
details of operation methods of materials 
handling, and inspection methods There are 


numerous drawing 


The book 
reprinted from the 


photographs 
is made up of ¢ urticle 


magazine Machi ring the war years 


REFERENCE WORKS 


BIBLIOGRAPHI! 


The Aeronautical Engineering Index, 1950. 
New York 21, N.Y Kast 64th St., Institute of 
the Aeronautical S« ce Inc., 1951 178 pp 
Heavy paper cover $5.00; $3.00 to LAS. mem 
bers 

The AERONAUTIC ENGINEERING INDEX for 
1950 is the fourth me in an annual series be 
gun in 1947 It mulation of the abstracts 
from the month! of the ARRONAUTICAI 


ENGINEERING REV in official publication of 


the Institute of the nautical Sciences 


There are 4,23 tract arranged under 51 


main subject nd ubheadings There is a 


classified Table of tents, and an alphabetical 


index of 538 entr iddition to which there 


are numerous cre ference here ts an index 
of author Under ects where the number of 
abstracts ts lar bstracts are further classi 


fed For nder 


Fluid 


there are 


Mechanics & 
Aerodynamic about 200 ab 
stracts; these are furt he 
Around Bodi« 


Flow, Shock Wa 


r classified under Flow 
Heat 


personic Flow 


with Hypersonic 


rransonic 


Flow, and Turbulent Flow 
The entire field eronautical engineering is 
covered, includin c research and the design, 


description, prod maintenance, testing and 


operation of all type f aircraft, engines, instru 
Related 


aur transportation, avia 


ments, and aeronautical 


subjects covered 


tion medicine w, production methods 
meteorology gation Basic ubjects 
covered includ chine elements, materials 


mathematic me ind thermodynamics 


RESEARCH 


Symposium on Standardization in Technical 
Information Services for Government Contrac- 
tors. Edited by Maurice H. Smith 
Dr. Eugene W peakers, 


Chairman 
Kugene Miller 


Dr. Dwight EK. Gray, Col. Albert A. Arnhym, and 
Dr. Mortimer Tau Sherman M. Fairchild 
Publication Fund Paper No. FF-5.) New York, 
Institute of the Aer utical Sciences, Inc., 1951 
14 pp., illu $1.00 

Present practices and operations and progress 
toward uniform standards are described in the 


processing and d ition of 150,000 technical 


reports issued annually under the national defense 


research program rhe Symposium was con 
ducted by Dr Eugene W. Scott, Executive 
Secretary of the Interdepart mental Committee on 
Scientific Researcl ind) = Development The 


speakers represent encies handling about 80 per 
Miller is 


earch Information,N.A.C.A.; 


cent of the document 
Chief, Division of Re 


issued Mr 


Dr. Gray i Ch Navy Research Section, 
Library of Congre Col. Arnhym is Director, 
Central Air Documents Office; and Dr. Taube is 
Deputy Chief, Technical Information Service, 


Atomic Energy Commission A selected bibliog 


raphy of 150 references on documentation is 


included 


Development Engineers... 


Research Engineers... Designers... 
This could be your 


Opportunity of « 
Lifetime! 


expansion in many of 
the divisions of Minneapolis-Honey- 
well—America’s leading manufac. 
turer of automatic controls — has 
created some wonderful new oppor- 
tunities for graduate electrical and 
mechanical engineers with research, 
design or development experience. 

Jobs are now available in the all- 
important heating, ventilating, air- 
conditioning, industrial processing, 
and a myriad of other fields —wher- 
ever there is a need for automatic 
controls. And this includes the fas- 
cinating new fields of atomic energy, 
guided missiles and aviation! 

These permanent engineering jobs 
offer you advantages most men 
spend a lifetime looking for: an 
Opportunity to use the latest elec 
tronic techniques and equipment; 4 
chance to do work bordering on 
basic research; diversification that 
affords security, and at the same 
time allows you to choose the kind 
of work you like most. 

If this sounds like your kind of 
opportunity, we'd be glad to tell 
you more about it—and about the 
fine living conditions and salaries 
in Minneapolis and Philadelphia. 
Depending on the location you 
prefer, write to H. D. Elverum, 
Personnel Department AE-1, Min- 
neapolis 8, Minn., or W. Reitermas, 
Personnel Department AE-1, 
Philadelphia 44, Pa., giving yout 
qualifications and experience. Yout 
correspondence will be held in the 
strictest confidence, of course. 


Honeywell 
We 


IULY, 1051 
| 
t 
: ‘ 
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lany of 
loney- 
anufac- 
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HAVE YOU 
SEEN THIS NEW 


IT TELLS BOOKLET? 


HOW TO DO THE 
HARD JOBS 


Better cleaning cuts costs in aircraft production. This 48-page illustrated booklet outlines all 


the big cleaning jobs. Have you seen the latest Oakite recommendations on: 
{| How to clean aluminum in preparation for anodizing? See page 4. 


How to prepare aluminum for spot welding? gas welding? heliarc welding? 
See pages 10 to 14. 


How to remove welding flux? See page 14. 


How to prepare aluminum for painting? See page 15. 

{| How to clean aluminum before and after heat treating? See page 20. 

{| How to strip paint from aluminum? See page 22. 

{| How to clean magnesium? See page 27. 

{| How to select and install cleaning tanks, rinse tanks and sprays, and spray-washing 
machines? See pages 31 to 35. 

{| How to treat water in paint spray booths? See page 36. 

{| How to clean engine test cells? See page 40. 


FREE Write for your copy of the booklet. You'll find 
added interest in the Oakite Aluminum-Cleaning Chart 
covering the cleaning, etching, de-smutting, de-oxidizing 
and pre-paint treatment for many alloys. 


i 
i 
i 
H 
i 


OAKITE PRODUCTS, INC. 


yariZEo INDUSTRIAL Cleg 27 Thames St., New York 6, N. Y. 


OAKITE 


Send me a FREE copy of your booklet “How to Clean Metals in 
Aircraft Production.” 


Are yict 
Technical Service Representatives Located in Company 
Principal Cities of United States and Canada 
Address 


Y 
in 
| 
\ 
| OAK ire PRovucr, iy) 
| 
| 
| 


SCIENCES, GENERAL 


MATHEMATICS 


Elliptische Funktionen. F. Tricomi. Ueber- 
setzt und bearbeitet von M. Krafft. Leipzig, 
Akademische Verlagsgesellschaft, 1948. 315 pp., 
diagrs. DM 20.50. In German. 

PHYSICS 


The American FIAT Review of German Science. 
Vol. 12, Physics of the Electron Shells. Trans 
lated, Edited, and Published in Cooperation with 
the office of Technical Services, U.S. Department 
of Commerce, by The O. W. Leibiger Research 
Laboratories, Inc. Petersburg, N.Y., The O. W 
Leibiger Research Laboratories, Inc., 1951. 171 
pp. $5.30. 

Contents: Atomic Spectra, H. Kopfermann 
Continuous Spectra, W. Finkelnburg. Molecule 
Spectra (Infrared), H. Hoyer. Raman Effect, 
J. Goubau. Energy Transfer by Nuclear Vibra- 
K. Schafer. Electron-Jump Spectra, Th 
Férster. Model Tests and Model Investigations 
on the Molecular Form, H. A. Stuart. Velocity of 
Sound, H. A. Stuart. Dielectric Constant and 
Refractive Index, H. A. Stuart. Molecular Light 
Diffusion, H. A. Stuart. Electric Double Refrac- 
tion, H. A. Stuart. Flow Double Refraction, 
H. A. Stuart. Form and Motility of Linear 


tions, 


the bibliographies, and there are indexes of au- 
thors and subjects 

Quantum Theory. David Bohm. New York, 
Prentice-Hall, Inc., 1951. 646 pp., diagrs. $10 

The author’s purpose is to present the main 
ideas of the quantum theory in nonmathematical 
terms, supplementing this qualitative and physical 
presentation with a broad range of specific appli 
cations worked out in considerable mathematical 
detail. The physical formulation of the quantum 
theory is discussed in Part I (8 chapters), and the 
mathematical formulation in Part II (2 chapters). 
Applications to 
equations for square 


such simple systems as 
the 
and angular momentum are 
covered in the 7 chapters of Part III. Chapters 
18, 19, and 20 discuss Methods of Approximate 
Solution of Schrédinger’s Equation, Chapter 21, 
Theory of Scattering, and the final two chapters, 
Quantum Theory of the Process of Measurement 
The author is associated with the Palmer Physical 
Laboratory at Princeton University. 

The Principles of Cloud-Chamber Technique. 
J. G. Wilson dge and New York, Cam- 


wave 
potentials, harmonic 


oscillator, and spin 


Cambr 


bridge University Press, 1951. 131 pp., diagrs 
$2.75. 

This monograph intended primarily for 
workers who use, or plan to use, cloud chambers 


or who wish to investigate the potentialities of the 


cloud chamber as an instrument of precise meas 


discuss arrangements for photography, basic 
principles of operation, counter control, and inter. 


pretation of cloud-chamber photographs The & 


technique of precision measurement and materials | 
of construction are compared and evaluated from 
experience. The beginning chapters cover the 


condensation process, ionization, and the produc. 


tion and maintenance of supersaturation. Th, 
author is Senior Lecturer in Physics at the Uni 
versity of Manchester. 


THERMODYNAMICS 

2nd Ed. George A. Haw. 
New York, John Wiley & Sons, Inc., 195] 
diagrs. $6.50. 

This engineering textbook was first published ip 
1946. The present edition is larger by 127 pages 
and includes much new material 
on The First 


Thermodynamics. 
kins 


563 pp., 


The chapters 
Law of Thermodynamics; The 
Second Law of Thermodynamics and the Carnot 
Cycle; Available Energy, Unavailable Energy 
and Mixtures of Ideal : 
Flow of Gases and Vapors Through 
Nozzles and Orifices; 


Entropy; Gases and 
Vapors; 
and General Thermody- 
namic Equations, have been completely rewritten 
Significant minor changes have been made in the 
Fundamental 
Liquids and Gases; 


chapters on Concepts; Solids 
The Ideal or Perfect Gas 
The Gas Turbine and Jet Propulsion; and Intro. 


duction to Heat Transfer. A new table on the 


Molecules, H. A. Stuart. X-Ray and Electron urement Because of the diversity of present thermodynamic properties of air has been added 
Interferences, M. v. Laue. X-Rays, H. Kulen- practice, details of construction and manipula to the appendix. The author is a Professor of 
kampff. About 367 references are included in tion are largely avoided, though the later chapters Thermodynamics at Purdue University 
Sherman M. Fairchild Publication Fund Papers 
Member Nonmember Member Nonmember 
No. Price Price No. Price Price 
FF-5 Symposium on Standardization in Technical 168 Wave Contours in the Wake of es 20° Deed- 
Information Services for Government Con- <2 rise Planing Surface—Experimentel Tow- = 
tractors. $1.0 ¢ ing Tank, Stevens Institute of Technology. $1.20 $1.60 
FF-4 Finite Deflections of Curved Sandwich Pletes 167 On the Pressure Distribution for a Wedge 
and F. K. Teichmann Penetrating a Fluid Surface—Experimental 
and Chi-Te ang 50 > Towing Tank, Stevens Institute of Tech- 
FF-3 The Penetration of a Fluid Surface by a nology $0.75 $1 
Wedge—Experimental owing _ Tank, 166 An Analysis of the Fluid Flow in the Spray 
Stevens Institute of Technology. $1.20 $1.¢ Root and Wake Regions of Flat Planing 
FF-2 A Stucy of the Flow, Pressures, and Loads Surfaces—Experimental Towing Tank, . 
Pertaining to Prismatic Vee-Planing Sur- Stevens Institute of Technology. $1.20 $1.6 
faces—Experimental Towing Tank, Stevens 165 Theory and Practice of Sandwich Construc- 
Institute of Technology. $1.20 $1.¢ tion in Aircraft (A Symposium) $1.85 $2.50 
FF-1 Ice Protection for Turbojet Transport Air- 164 Applications of the Theory of Free Molecule 
plone Flow to Aeronautics—Holt Ashley. $1.15 $1.5 
Chandler. $0.75 $1 106 Measurement of Ambient Air Temperature in 
Flight—W. Lavern Howland $0.35 $0.5 
286 Linearized Treatment of Supersonic Flow 105 An Evalueti Fati 
Through Axi-Symmetric Ducts with Pre- Phen R St 
scribed Wall Contours—Charles E. Mack, > enomens in 
Jr., and Ignace |. Kolodner. $0.75 $1 $1.1 
244 Wetted Area and Center of Pressure of Plan- 
Stevens Institute of Technology. $0.75 $1 arles E. Mac 
229 Wave Profile of a Vee-Planing Surface, In- 102 Age 
cluding Test Data on a 30° Deadrise Sur- $0.60 $0.8 
face—Experimental Towing Tank, Stevens Quist. ‘ 
Institute of Technology $1.20 $ 101. Introduction to Shock Wave Theory—J. G. ‘ : 
170 Wave Contours in the Wake of a 10° Dead- Coffin = $2.65 $3 
rise Planing Surface—Experimental Towing 100 Blade Pitching Moments of a Two Bladed 
Tank, Stevens Institute of Technology. $1.20 $ Rotor—R. W. Ailen $0.75 $1.0 
169 The Discontinuous Fluid Flow Past _an Im- 126 External Sound Levels of Ajircraft—R. L. 
mersed Wedge—Experimental Towing . Field, T. M. Edwards, Pell Kangas, and - 
Tank, Stevens Institute of Technology. $0.75 $ G. L. Pigman $0.75 5 ) 
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Personnel Opportunities 


Wanted 


Aircraft Engineers 
craft engineers in all major fields 


Excellent openings for air- 
Designers and 
Draftsmen, Structures Engineers, Stress Analysts, 
Aerodynamicists, etc.; also for recent college and 
technological engineering graduates. Long-range 


military program offers unusual opportunities 
Please include summary of education and experi 
ence in reply to: Engineering Personnel Office, 
North American 


International Airport, Los Angeles 45, Calif 


Aviation, Inc., Los Angeles 

Structures Engineer 
Engineer to head up small group of engineers 
engaged in Aerody- 
namicists work in 
aerodynamics group on advanced aircraft designs 


Experienced Structures 


aircraft stress analysis 


Experienced engineers to 
Send résumé of experience and education to the 
Director of Ryan 
Company, Lindbergh Field, San Diego 12, Calif. 

AERODYNAMIC ENGINEERS— Vacancies 
for aerodynamic engineers exist in the Bureau of 
Aeronautics, Department of the Navy, Washing 
ton, D.C.: Aerodynamic Development Engineer 
Performance)—GS-11, $5,400 per annum, and 
GS-9, $4,600 per annum 


Engineering, Aeronautical 


Analysis and evalua 
tion of performance characteristics of new air 
craft designs, experimental and service-type air- 
craft, and thereto, in 
cluding interpretation and application of results of 


proposed modifications 


laboratory tests affecting aircraft performance 


Aerodynamic Development Engineer (Stability 
and Control)-GS-11,$5,400 per annum. Analy 


sis and evaluation of estimated flying qualities of 
new aircraft designs and of flight-handling charac- 
teristics of experimental and service-type air 
craft, assisting in the preparation and revision of 
specifications relating to flying qualities require 
ments. Applicants 
Form 57, 


should submit Standard 
application for Federal 
available at any post office) to: 
the Navy, Bureau of 


Div., Attention 


employment 
Department of 
Aeronautics, Personnel 
PE-22, Washington 25, D.C 
Research Engineers—Aeronautical and Me 
chanical Engineers, Specialists in Applied Me 
chanics, Permanent opportunities in research 
and development, including mechanical design, 
aeroelastic research, static and dynamic measure 
ments, applied mathematics, engineering struc 
tures, and dynamic analysis. Industrial, as well 


as military, programs. Salaries in accordance 


with ability and experience. Located deep in the 
heart of Texas on the 4,000-acre Essar Ranch 
Address replies to C. D Chairman, 
Engineering Mechanics Department, Southwest 
Research Institute, P.O. Box 2296, San Antonio, 
Tex, 


Pengelley, 


Design Engineers and Layout Draftsmen 
Should have minimum of 3 years’ aircraft experi 
ence. Also Stress Engineers with B.S. degree 
Please submit full details, including education, 
experience, capabilities, availability, salary re 
quirements, ete Chief 
Kellett Aircraft Central 
Camden 11, N J 


Address: Engineer, 


Corporation, Airport, 

Professors—The U.S.A.F. Institute of Tech- 
nology, Wright-Patterson Air Force Base, Day 
ton, Ohio, has several vacancies for qualified pro 
fessors or engineers to teach on a graduate and 
undergraduate level in aeronautical engineering, 


This section is for the use of individual members of the Institute seeking new connections and 
* organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


mathematics, mechanical 


and electrical engineering 


physics, engineering, 
Employment will be 
effected in accordance with Civil Service regula- 
tions. Grade levels range from GS-11, $5,400 
$6,400 per annum to GS-13, $7,600-$8,600 per 
annum. Applications should be made on Stan- 
dard Form 57 available at any Post Office or by 
letter tothe Dean of the Resident School, U.S.A.F. 
Institute of Technology, Wright-Patterson Air 
Force Base, Dayton, Ohio 

Control Design Engineers—Graduate engineers 
with design experience in servomechanisms and 
hydraulic and electric controls to coordinate de- 
sign of unique nozzle contour control and com- 
plicated valve configuration control systems for 
supersonic wind tunnels. Please submit résumé 
giving education and details on control design 
experience. Address: Head _ Instrumentation 
Engineer, Sverdrup & Parcel, Inc., Consulting 
Engineers, Syndicate Trust Building, St. Louis 1, 
Mo. 

Instrumentation Design Engineers—Graduate 
engineers with experience in the design of instru- 
mentation for supersonic wind tunnels. Please 
submit résumé giving education and details on 
instrumentation 
Head Instrumentation 
Parcel, Inc., Consulting Engineers, 
Trust Building, St. Louis 1, Mo. 


design experience. Address: 


Engineer, Sverdrup & 


Syndicate 


Aircraft Accessory Specifications Engineer 
Graduate engineer to direct preparation of air- 
craft accessory specifications. Excellent oppor- 


tunity for man with specifications experience. 
Please direct reply to AiResearch Manufacturing 
Company, Preliminary Design Engineering 
Department, 9851 Sepulveda Blvd., Los Angeles 
45, Calif. 

312. Teaching 


Southwest has 


Large engineering college in 


opening on aeronautical engi- 
neering staff for a man to teach courses in high- 
speed aerodynamics and to participate in aero- 
dynamics research. 


309. Analytical Engineer—Work includes 
analysis of aircraft propellers dynamics, control, 


and vibrations. Experience with control theory, 


aircraft power plants, and servomechanisms 


helpful Technical graduate 


chanical, electrical, or aeronautical 


required—me- 

This position 
affords an opportunity to assume responsibility 
in a permanent 


expanding organization. In 


reply state age, education, experience, present 
employment and salary expected 

300. Design Engineer ‘‘A’’ and Design Engi- 
neer ‘‘B’’ 


years’ experience in mechanical design of aircraft 


Responsible positions requiring 3 to 5 


quality, preferably in gas turbines or similar type 
machines. Must be capable of working from de- 


sign specifications in making layouts of complete 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 
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Any member or organiza- 


parts or components including sheet-metal con- 
struction, taking into consideration manufactur- 
ing costs, weight, stress, heat, material properties, 
mechanics, dynamics, and production problems. 

293. Communications Supervisor— Possessing 
air-line background, capable of being in full 
charge of operations communications program and 
electronics research and development in small air 
line. 


Available 


310. Aeronautical Engineer-Teacher— Desires 
position in teaching or research. Twelve years’ 
teaching experience in aerodynamics and related 
subjects. Four years in design and operation of 
supersonic wind tunnels at high and low pressures. 
Completing advanced studies in fluid mechanics 
and aerodynamics this summer. 
able this fall. Locations 
Southwest, or West Coast. 


Will be avail- 
preferred: South, 

308. Aeronautical Engineer—Age 26. De- 
sires position involving flight-test application of 
jet power plants and/or rocket engines. M.S. in 
Aero.E. Excellent scholastic and work record. 
Two and one-half years of research with transonic 
and supersonic wind tunnels, liquid propellant 
rockets, and jet-engine problems. 
navigator in Air Force. 

306. Mechanical Engineer—Would resign 
responsible position in industry for opportunity 
to teach in college. Master’s Degree in M.E. 
Seven years’ experience in experimental engineer- 
ing, research and development of propulsion sys- 
tems—e.g., reciprocating, gas-turbine, and rocket 
engines. Diverse analytical work; 


Two years as 


administra- 
tive experience. 

305. Aeronautical Engineer- 
Me.E., 1924. 
development. 


M.S. in Ae. and 


Research, preliminary design, 
Con- 
sulting Engineering (research, coordination of new 


developments), 


-ast experience includes: 
Project Engineer, Aerodynamics 
Engineer, Research Engineer, and Chief Design 
Engineer 

304. Engineer 
perience in 


M.E., 
servomechanism and 


M.S., 71/2 years’ ex- 
aerodynamic 
analysis and development. Directed analog com- 
puter studies. Expert in analyzing overall sys- 
tem dynamics. 

303. Aeronautical Engineer—N.Y.U., 1934. 
Has held positions as designer, project engineer. 
chief aerodynamicist, and acting chief engineer. 
Experienced in wood, dural, and magnesium-alloy 
aircraft design; general aerodynamics, propeller 
controls, helicopter design, and various subor- 
dinate facets of aeronautical engineering. De- 
sires connection in executive capacity requiring 
versatility with experimentally minded organiza- 
tion. 

302. Aeronautical Engineer—(Industrial Op- 
tion), B.A.E., New York University, 1949. One 
year’s experience in machine shop and tool design 
Worked on 
U.S. Army Corps of Engineers development con- 
tract, 
nisms 


(jigs, fixtures, and machine tools) 


designing mechanical operating mecha- 


Experience in aircraft design, including 
original layouts, detailing and modifications of 
Location—New York 


existing designs. Age 25. 


or vicinity. 


| 
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110 AERONAUTICAL 


ENGINEERS 


BETTER YOURSELF WITH 


GRADUATE ENGINEERS 


FOR PROJECT & PRODUCT 
ENGINEERING WORK 


Opportunities & Salaries 
Commensurate with Ability 


Opportunities exist for Graduate Engineers 
with Design, Development and Product 
experience in any of the following: 


ANALOGUE COMPUTERS SERVO MECHANISMS 

RADAR ELECTRONIC CIRCUITS 

COMMUNICATION EQUIPMENT AIRCRAFT CONTROLS 

HYDRAULICS INSTRUMENTATION 

ELECTRONIC PACKAGING PRINTED CIRCUITS 

PULSE TRANSFORMERS FRACTIONAL H P MOTORS 
VACUUM TUBE TECHNIQUES 


atso FIELD SERVICE ENGINEERS 


To install and flight test electroni i 
Engineering degree and service technical experi- 


ence pref 4 t in U.S. and abroad. 


SUBMIT RESUME TO EMPLOYMENT OFFICE 
GYROSCOPE CO. 


S 4 t a R Y DIVISION OF THE SPERRY CORP. 
GREAT NECK, L. I., NEW YORK 


ENGINEERING 


REVIEW—JULY, 1951 


ENGINEERS! 


Special opportunities for YOU in| 


SAN DIEGO) 


that cool, smog-free coastal city in | 


CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) 


is now accepting applications for the following 
positions in its modern, progressive Engi- 
neering Department: 


Design Engineers Weight Engineers 


Design Draftsmen Aerodynamics 


Electrical Draftsmen Engineers 


Electronics Engineers Test Engineers 


Microwave Engineers Thermodynamics 


Servo Engineers Engineers 


im) 
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4 

+ 

44 


There’s a Better Job for You at 
Hamilton Standard 


Leading engineering firm in an essential industry offers: 


Immediate Openings + Excellent Pay 
Finest Working Conditions + Opportunities for Advancement 
Insurance and Retirement Income Plans 


Hamilton Standard needs experienced engineers now 
to develop vital aircraft equipment. 


WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department... with 
stimulating, competent associates ...and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan — better-than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: San Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life... 
pleasant, refreshing, happy. 


Put your own ideas and experience 
to work at Hamilton Standard, 
top engineering firm in the field 
of aircraft equipment design and 
production. 

Help develop supersonic equip- 
ment, cockpit air conditioning 
and other aircraft accessories and 
propellers. 

Build your future with a sound 

gineering organization in a field 
with a bright future, both in mili- 


HAMILTON 


tary and commercial aviation. 

Live and work in the heart of 
beautiful New England. Settle 
your family where there are ex- 
cellent schools . . . fine shopping 
districts . .. moderate living costs. 

Let us have your resume now. 
State age, experience, qualifica- 
tions, marital status, pay expected. 
All replies will be answered. Ad- 
dress Personnel Manager, De- 
partment N, 


STANDARD 


One of the Four Divisions of United Aircraft Corporation 
EAST HARTFORD, CONNECTICUT 


If you qualify, you will receive generous travel allowances. 


SEND COUPON NOW for free booklets giving complete 
information. 


THANK YOU 
Mr. H. T. Brooks, Engineering Department 300 
Convair, 3302 Pacific Hiway, San Diego, California 


Please send me FREE booklets describing the Convair 
Opportunity for me and my Convair Application Form. 


My name 


Address 


State 
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GOOD ENGINEERING COMES 


trouble-free service. Stratos cooling units with air flow capacities ranging from 12 
pound/nin to 90 pound/min are standard equipment m many conmbat aircralt of 
the Navy and the Air Force. 


Stratos units, engineered to the precise requirements of the installation, are now in 
use in such typical military aircraft as the McDonnell F2H2, Donglas XA2D, th 


North American YF93A and such commercial aircraft as the Convair 240 and the 


Lockheed Constellation. 


Those who build and equip the nation’s top aircraft know that good enginecriil 


comes in small packages 


For information 
on this and en ‘)) 
other Stratos 


equipment, write WS DiviSton 
FAIRCHILD ENGINE & AIRPLANE CORP. 


Other Divisions: Fairchild-NEPA Div., Oak Ridge, Tenn. ¢ Foirchild Aircraft Div., Hagerstown, Md 


Fairchild Engine Div., Guided Missiles Div, Al-Fin Div., Farmingdale, N.Y. 


N AGE 
484 4k 
Designing and building compact, light and cficient equipment for cooling ard 
pressurizing aircraft is a Seratos specialty. Typical of Stratos creative engineering & 
the air cycle cooling nit which conditions the air for the crew of the Boeing B-41% 
Weighing-less than 45 pounds it delivers 60 pounds of minus 3 degree Fahrenheit 
air per minute. Like other Stratos equipment it can be relied on to give long and 


Main Office and Plant: Farmingdale, Long Island, N. Y. © West Coast Office: 1307 Westwood Blvd., Los Angeles 24, Coli 
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Lighter-than-air 


made LIGHTER! 


piloting 


> With the Sperry A-12 Gyropilot’ 
wourd, pilots of the Navy's K-type 
ships will now be able to concen 
te on the important task of direct- 
gsearch and rescue operations. For 
the past, two human pilots were 
cpt busy with the tough job of han- 
ngthese craft... constantly moving 
ntrols to keep the ship on course 
id at the desired altitude. The ¢ ro- 
ot not only relieves the human 
lols Of this strain but considerably 


Ntreases the accuracy of navigation. 


CREAT NECK, NEW YORK 


CLEVELAND 
CANADA SPERRY 


GYROSCOPE 


COMPANY OF 


Sperry A-12 Gyropilot takes over flying 
responsibilities for the two pilots 
necessary to the operation of the Navy’s 
K-type airships. 


& Duc to its electronic rate circuits. 
the Gyropilot prevents Ov er-control. 
guides the ship with much less control 
surface motion and steers what for an 
airship is virtually a deadbeat course 


even inrough air. 


& With the installation of this auto- 


matic pilot on the entire fleet of 
K-type airships operating out of the 
U.S. Naval Air Station at Lakehurst. 
N. J.. the human pilots can devote 
more time to the scientific patrolling 
of coastal waters . . . to the accom- 
plishment of arduous missions with 


accuracy. 


GYROSCOPE COMPANY 


NEW ORLEANS BROOKLYN 
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LTD., INTERNATIONAL 
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NOW---2 new effective way to 


Sovithe 


Actual Test Photographs 
The Results 


ature alloy after sus- 
tream for 232 hours. 
2200°F. and there 
on the metal itself. 
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The effects of intergranu 
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gree of exposure, same period 


the difference! Protected by 
ergranulor corrosion and oxi- 
dation have been greatly retarded on this sample. 
Conclusive evidence that ceramic coating—properly 
selected and applied —can extend the life of a 
coated part by 50% or more. 


Same metal, same de 
of time—only note 
ceramic coating, int 


Tested .-- Fully Proven In Use! 


All Consolidated Vultee B-36 intercontinental bomb- 
ers are equipped with” d’’ South Wind 
areful inspection, this proc- 


heat exchangers. After c 
nd to increase the life of these units by 


ceramic coate 


ess was fou 
as much as 100%. 
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CERAMIC 
COATING 


Temperature Alloys! 
Film... Uniformly Applied! 
xtends Metal Life by 50%! 


e eal soiution to your high empera ure 


problems—1500 d 
egrees F. 
age . and over! A new 
WwW Cf 
cted by South Wind-—after initial d 
initial de 
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pment by the U. S. Bureau of Standards-—this 


process applies 
ca seg a uniformly thin protective film 
netal surfaces. ; ctive 
will help ee and at relatively low cost. It 
you extend the life of critically boll 
ally sho: 


materials 
... reduce maintenance costs 


Write Us Direct T 

rial Whatever your problem of mate 

the experienced as apeciatty at high temperatures—get 

and counsel of South Wind 

ea : South Wind Division, Dept. At, 
er Corporation, 1514 Drover Street In- 


dianapolis 7, Indiana 
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